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Drought Stage Triggers

How Drought Stages are Defined 
The City of Wichita will use a 12-month average of the conservation pool level in Cheney 
Reservoir in order to determine the establishment and severity of a drought.  The US Army 
Corps of Engineers provides hourly data on how full the conservation pool is.  Cheney Res-
ervoir is one of the City’s two water sources and is the most susceptible to drought condi-
tions.  The 12-month average will smooth out seasonal variations to ensure that low points 
experienced in normal years do not move the City of Wichita into a drought response. 
 
Trigger Points for Each Stage 
Four stages of progressive measures will 
be instituted during a long-term drought 
in Wichita.  The lake level triggers for 
each stage are included in the accompa-
nying chart and table.   
 
Wichita will need to experience a multi-
year drought to enter any of these 
stages.  Should the area experience a 
drought similar to the 2011-2012 condi-
tions, there would be a full year before an enhanced drought response would be initiated.  
The City of Wichita would then progress through different stages until the drought ends. 
 
 
 
 
 
 

WATER LEVEL TRIGGERS 

Stage #1 

Stage #2 

Stage #3 

Stage #4 

Cheney Conservation Pool Level 

 Top Level Bottom Level 

Normal Conditions 100% 90% 

Stage #1 89% 70% 

Stage #2 69% 50% 

Stage #3 49% 35% 

Stage #4 34% 0% 

CHENEY CONSERVATION POOL: 12-MONTH AVERAGE 
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Monitoring Cheney Lake Levels 
The Department of Public Works & Utilities is responsible for managing the City of Wichita 
water supply.  This includes monitoring the lake levels at Cheney Reservoir.  Public Works & 
Utilities staff will regularly review the data published by the US Army Corps of Engineers 
and will keep a 12-month average level of water in the conservation pool.   
 
When the Wichita area enters a drought, the 12-month average lake level will begin to 
decline from its normal level.  Public Works & Utilities will chart the level of the conserva-
tion pool and provide updates to the City Manager in the first year of a drought, before 
the first drought stage is effective. 
 
Entering More Severe Drought Stages 
This drought plan, the triggering mechanisms for each stage, and the progressive water re-
duction actions were approved by the Wichita City Council in 2013.  Therefore, this is the 
official policy plan for the community when Wichita is confronted with the drought. 
 
As these actions have already been approved by the Wichita City Council, the City Man-
ager is responsible for carrying out this plan and providing all necessary written approvals 
for entering into each stage.  No further action will be required by the City Council. 
 
The Public Works & Utilities Department will provide regular updates to the level of the 
conservation pool at Cheney Reservoir.  Should the 12-month average level reach the of 
the triggering point for Stage #1 or any of the further drought stages, the City Manager 
will provide written authorization prior to implementing the requisite actions.  
 
Coming Out of a Drought 
The same process will be used when lake levels at Cheney increase, making it necessary to 
declare drought stages that have ended.  Staff from Public Works & Utilities will provide 
the City Manager with regular updates about the 12-month average level in the Cheney 
conservation pool. 
 
Whenever that moving average raises above a drought stage threshold, the City Manager 
will provide written authorization to move the utility to the less-severe drought stage.  Once 
the level increases above the Stage #1 threshold, the City Manager’s written authorization 
will end all drought response actions. 
 
It may be appropriate for the City of Wichita to move out of the drought much quicker 
than it can enter the drought—this would be caused by a rapid re-fill of Cheney Reservoir.  
Should an hourly reading at Cheney Reservoir show that the capacity level has increased 
above the maximum threshold for Stage #1 (90%), the City Manager will authorize an im-
mediate end to all drought actions that are presently in effect. 

IMPLEMENTATION PROCESS 
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Description 
The beginning stage of 
drought response would 
likely occur after the first 
year of a drought and 
would last through a full irri-
gation season.   
 
Voluntary water conserva-
tion is the focus of Stage #1.  
Utility customers will be en-
couraged to reduce water 
usage by participating in a 
rebate program that pro-
vide incentives for lower us-
age.  The City of Wichita 
will culminate a high-profile 
marketing campaign to raise 
drought awareness and publicize tips for conserving water.  It will also continue to imple-
ment its permanent water conservation measures for its own operations. 
 

STAGE 1: VOLUNTARY CONSERVATION 

STAGE #1 ACTIONS 

Utility Customers City of Wichita—Internal Conservation 

 Respond to enhanced publicity efforts to raise 
drought awareness 

Continue permanent conservation measures: 
 Use graywater from Herman Hill Park to water 

trees 
 

 Conserve water voluntarily  Realize water savings from motion sensors in-
stalled on splash pads and spray parks 

 

 Take advantage of a rebate program to incen-
tivize indoor and outdoor water conservation 

 Follow landscape design guidelines for new mu-
nicipal construction 

 

  Decide whether drought-tolerant grasses or arti-
ficial turf is appropriate on existing fields 

 

  Implement conservation protocol for taste and 
odor complaints 

 

  Mow grass to a higher length to increase shade 
and reduce evaporative losses 

Cheney Conservation Pool Level 
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Stage 1: Voluntary Conservation
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Description 
Stage #2 brings the first 
mandatory restrictions dur-
ing a drought and would be 
triggered when the 12-
month average in Cheney’s 
conservation pool reaches 
69%. 
 
Outdoor water usage would 
be restricted to one day per 
week, using the quadrant 
schedule included on the fol-
lowing page.  The City of 
Wichita would initiate fur-
ther conservation measures 
for its own operations. 

 

STAGE 2: MANDATORY RESTRICTIONS 

STAGE #2 ACTIONS 

Utility Customers City of Wichita—Internal Conservation 

 Continue all measures from Stage #1  Continue all measures from Stage #1 

 Follow mandatory restrictions on outdoor water 
usage 

 Follow all mandatory restrictions that are in 
place for water customers  

 

 Outdoor water usage prohibited from 10am 
until 8pm on all days.  It is not allowed at all on 
Saturdays, Sundays, or Mondays 

 Switch water allocation to increase amount 
taken from the Equus Beds 

 Quadrant #1 can water on Tuesdays; Quadrant 
#2 can water on Wednesdays; Quadrant #3 
can water on Thursdays, and Quadrant #4 can 
water on Fridays 

 

 Replace Wichita Fire Department spray-downs 
with activities from the mobile prevention truck 
and utilize alternative hydrant maintenance 
schedule 

 

 Violations will be enforced through the penalty 
schedule included above 

 

Cheney Conservation Pool Level 
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Stage 2: Mandatory Restrictions

1st Incident Warning 

2nd Incident $50 

3rd Incident & Beyond $100 

PENALTY SCHEDULE PER VIOLATION  
Exemptions 
Food producing gardens utilizing drip irrigation or 
hand watering and businesses that generate their 
core economic activity from outdoor usage will be 
exempt.  Such businesses include golf courses, car-
washes, nurseries, sod companies, and others identi-
fied by the City Manager. 
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The following map illustrates the quadrants that make up the City of Wichita watering grid 
during Stage #2 restrictions.  The intersection of Central & Broadway is the dividing point 
for the quadrants.  Each quadrant is allowed to use water outdoors on one day per week, 
according to the schedule provided below.  In addition, no water may be used during the 
hottest part of the day, from 10am until 8pm. 

STAGE 2: MANDATORY RESTRICTIONS 

WATERING DAYS & TIMES 
 

   Quadrant #1     Quadrant #2     Quadrant #3   Quadrant #4 
   Tuesdays      Wednesdays     Thursdays    Fridays 
 

*Watering allowed from 8pm—10am 
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Description 
Once Cheney’s conservation 
pool drops below 50% with 
a 12-month average, Stage 
#3 will be in effect.  This is 
the second to last drought 
stage and thus includes more 
severe actions. 
 
All outdoor water usage will 
be banned.  Customers who 
previously could use water 
one day per week in Stage 
#2 would be prohibited 
from using any water out-
doors.  The penalty for vio-
lations will increase dramati-
cally, topping out at $500 
per incident, for repeated violations.  The City of Wichita will expedite repairs on its wa-
ter main breaks and irrigation leaks, to reduce water loss.  Operational hours at public 
fountains will be reduced, while municipally owned grasses will not be irrigated, except for 
those that are exempt under this drought stage. 
 

Exemptions 
The same exemptions that are in effect in Stage #2 
will apply to this stage.  That includes food produc-
ing gardens utilizing drip irrigation or hand watering 
and all businesses that rely directly on outdoor water 
usage to generate their core economic activity. 

STAGE 3: IRRIGATION BANS 

STAGE #3 ACTIONS 

Utility Customers City of Wichita—Internal Conservation 

 Continue all measures from Stage #1  Continue all measures from Stages #1-2 
 

 All outdoor watering is banned  Reduce hours at City-owned fountains 
 

 Exemptions provided for businesses generating 
economic activity directly from outdoor irriga-
tion 

 Eliminate irrigation on City-owned grasses that 
are not exempted due to the economic activity 
they create 

 

  Expedite repair on water main breaks and irri-
gation leaks 

Cheney Conservation Pool Level 
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Stage 3: Irrigation Bans

1st Incident Warning 

2nd Incident $250 

3rd Incident & Beyond $500 

PENALTY SCHEDULE PER VIOLATION  
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Description 
Triggered when the 12-
month average level at Che-
ney is below 35%, the final 
drought stage would likely 
be reached after a pro-
longed and severe drought.  
The most restrictive water 
usage regulations would be 
applied, in order to pre-
serve the remaining water at 
Cheney Reservoir. 
 
All outdoor water usage 
would be banned, even from 
those businesses previously 
exempted.  Customers would 
have to reduce base de-
mand by 15%, meaning that their usage would need to be 15% lower than their Average 
Winter Consumption at the beginning of Stage #4.  Repeated violations would result in a 

flow restrictor to ensure compliance with 
the regulations. 
 
Exemptions  
Major hospitals would not need to reduce 
base demand.  These include Wesley and 

Via Christi hospital campuses, the Kansas Medical Center, the VA Hospital, the Kansas 
Spine Hospital, the Kansas Surgery & Recovery, and Select Specialty Hospital. 

STAGE 4: WATER EMERGENCY 

STAGE #4 ACTIONS 

Utility Customers City of Wichita—Internal Conservation 

 Continue all measures from Stage #1 
 

 Continue all measures from Stages #1-3 

 All outdoor water usage is banned, without ex-
emptions 

 

 Shutdown all City-owned fountains 

 Water usage must be 15% below the Average 
Winter Consumption (AWC), at the beginning of 
drought Stage #4 

 

 

 Major hospitals are exempt from the 15% wa-
ter usage AWC reduction 
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Stage 4: Water Emergency

1st Incident/Month Warning 

2nd Incident/Month $250 

3rd Incident/Month & Beyond $500 + Flow Restrictor 

PENALTY SCHEDULE PER VIOLATION  
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Technical Memorandum 
 
Date: March 14, 2013 
To: Paul Johnson, SAIC 
Cc: Nathan Winkley, Mike Jacobs, John Christopher, Lynn Moore 
From: John Winchester, High Country Hydrology, Inc. 
 
Re: Extended drought reconstruction from PDSI 
 
 
This memo summarizes the development of long-term reconstructed streamflows. 
 

Background 
Stream gauge records in south-central Kansas generally start in the 1920s. These cover 
the droughts of the 1930s, 1950s and 1990s, but do not necessarily reflect the long-term 
hydrologic variability. 
 
Our research found that the only long-term surrogate data for south-central Kansas is 
approximately 1000 years of summer Palmer Drought Severity Index (PDSI) data 
developed by Dr. Edward Cook at the Lamont-Doherty Earth Observatory of Columbia 
University.1 The Palmer soil moisture algorithm is calibrated for relatively homogeneous 
regions. The Palmer Index varies roughly between -6.0 and +6.0, which Palmer 
arbitrarily selected based on his original study areas in central Iowa and western Kansas.2 
The PDSI is a meteorological drought index, and it responds to abnormally wet or dry 
weather conditions. For example, when precipitation increases from below average to 
above average, the PDSI shows an end to the drought without considering streamflow, 
lake and reservoir levels, and other longer-term hydrologic impacts. 

The Available PDSI Data 
Cook originally produced a gridded network for the continental United States in 1999, 
based on 388 tree ring chronologies. In 2004 he expanded the spatial and temporal 
coverage to include 286 points in a 2.5 degree grid covering most of North America, as 
shown in Figure 1. The 2004 PDSI reconstructions are based on 835 tree-ring 
chronologies. Figure 2 shows the tree ring sites used for the 1999 network (there was no 
comparable map for the 2004 chronologies on the NOAA web site). As shown in the 
figure, in 1999 there are no tree ring sites located in Kansas, so PDSI values for the six 
locations in Kansas are interpolated from sites in other states. 

                                                 
1 http://www.ncdc.noaa.gov/paleo/pdsi.html 
2 Palmer, Wayne C., Meteorological Drought – Research Paper No. 45. Office of Climatology, Washington 
DC. 1965. 
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Figure 1. Grid locations where PDSI has been generated (Cook, 2004). 
 
 

 
Figure 2. Locations of tree ring chronologies used by Cook in 1999. 
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The PDSI values generated in 2004 represent the average summer (June-August) PDSI.3 
Six of the grid locations published in 2004 fall within Kansas. Comparing the summer 
PDSI with annual flows for the Little Arkansas River at Valley Center, we found that the 
best correlation between streamflow and PDSI was obtained when we used the PDSI for 
southwestern Kansas.  
 
The PDSI data for southwestern Kansas has a period of record from 887 AD – 2003 AD. 
Figure 3 shows a time series of the PDSI and the number of tree ring sites used to 
reconstruct the PDSI for the period of record.  
 

 
Figure 3. PDSI and number of tree sites. 
 
The Cook data set included both the PDSI calculated from historical records for 1900-
2003, and the reconstructed PDSI for 887-2003. The correlation between these two data 
sets had an r2 of 0.82. For the following analyses, we used a composite PDSI that was 
made up of the reconstructed values for the years 887-1899, and actual values for 
1900-2003. 

Drought Return Period 
Using the PDSI data, we calculated the return period for various droughts. While the 
method for calculating the return period for a single year is well documented, there is no 
standard method for calculating the return period for multi-year droughts. 
 
We calculated and compared the return period for droughts in three ways: using single 
years, using the number of consecutive years in a drought, and using the cumulative 
PDSI.  
 
                                                 
3 http://www.ncdc.noaa.gov/paleo/pdsi.html 
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Single Year Severity 
To calculate the return period of single years, we sorted the annual PDSI values into 
ascending order, so the most negative values were first. We ranked the data, with 1 being 
the most negative value. 
 
We applied the equation for recurrence intervals to this data,  

T = (n+1)/m  
 
where 

 T = recurrence interval in years 
 n = number of years in the time series 
 m = rank of the individual year (1, 2, 3…)4 
 
While there were drier years before 1900, during the gauged period of record covered by 
the PDSI (1923-2003), defining droughts based on single years showed that 2002 was the 
driest single year in the 1900-2003 period of record, followed by 1956 and 1934. 
 
While individual years are interesting, they do not adequately describe the droughts 
experienced in Kansas. 
 

Number of Drought Years 
Counting the number of years with below average precipitation and runoff can be used to 
determine the duration of a drought.  
 
Rather than simply count the number of sequential years with a PDSI below zero, we 
modified our calculation of duration to account for variation of average years, and to 
allow for single years with average conditions that occur in a string of drought years. 
 
Based on Palmer’s original paper, the range of -0.49 to 0.49 is considered “near normal.” 
Because there are years with a negative PDSI that are still considered within the normal 
range, we did not consider a year a drought year until the PDSI was less than -0.5. This 
assumption eliminated 82 of the 1167 years from the drought classification.5 
 
In recognition that droughts can last through a single near-average year, series of drought 
years were considered unbroken if it contained a single year with a positive PDSI less 
than 0.5. While there were individual positive years in strings of drought years, this 
assumption did not change any of the calculated drought durations because all the 
individual years had a PDSI of greater than 0.5. 
 

                                                 
4 Dunne, Thomas, and Leopold, Luna. Water in Environmental Planning, 1978. 
5 PDSI drought durations.xlsx 
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Drought Duration and Severity 
City staff at Wichita asked us to analyze surrogate hydrologic data to determine long-
term drought durations and severities. This memo discusses long-term droughts and 
potential data sets that could be used for planning purposes. 
 
Drought Duration and Severity  
There are no long-term streamflow reconstructions for south-central Kansas, however Ed 
Cook and John Krusic have reconstructed annual values of the Palmer Drought Severity 
Index (PDSI) across North America, including six points in Kansas.  We compared the 
annual values of PDSI with gauged streamflows for 1923-2003, and found that the PDSI 
for southwest Kansas was the best match for streamflows near Wichita. The PDSI 
reconstruction for southwest Kansas covers 1166 years, from 837 to 2003. 
 
The PDSI reconstruction for southeast Kansas is based on tree ring chronologies. The 
number of sites used to develop the PDSI for southwest Kansas ranges from 2 to 35. 
Statistically comparing different periods of the reconstructed PDSI, we determined that 
years with more than 15 tree ring sites produced statistics more comparable with the 
historical record, whereas earlier values based on fewer sites tended to be biased toward 
drought. Consequently we have limited our use of reconstructed PDSI to the years 1640-
2003, which are based on 15 or more tree ring sites. 
 
To determine drought duration, we counted the number of below-average years that 
occurred in a row, and then calculated the exceedance probability for the different 
durations using the standard equation,  

Exceedance = Rank / (Sample Size + 1) 
  
Using the same PDSI data, we calculated the total cumulative PDSI for each drought.  
Because annual PDSI data does not correlate well with historical daily stream gauge data, 
we suggest that the simplest strategy to generate model input for drought sequences is to 
use historical streamflow data from years with similar PDSI values. Based on historical 
PDSI data, we have assembled combinations of gauge data to represent the historical 
droughts portrayed in the PDSI data. Drought duration, severity and representative years 
from the historical gauge record are shown in Table 1 for various droughts.  
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Table 1. Drought Durations and Severity from PDSI Data 

 
 
Design Drought  
City staff requested that we fit the drought-duration data to a distribution so they can see 
how much of the data is included in various multiples of the standard deviation. 
The annual PDSI data were classified into wet and dry years, with wet years having a 
PDSI greater than 1, dry years less than a PDSI of -1, and normal years between 1 and -1. 
If two dry years were separated by a single wet year with a PDSI of 0.5 or less, the dry 
streak was considered to be continuous. 
Assuming the year counts were divided into 9 bins, the Johnson’s Special Unbounded 
(SU) distribution best matched the number of consecutive drought years. The analysis of 
fit was made using sequential years for both wet and dry years (both positive and 
negative values of PDSI). The red data points show the number of droughts that occurred 
for each drought duration on the x-axis. Note that the secondary axis only approximately 
matches the function because it is not possible to mix x-y and bar graph types in Excel. 
 

 
Figure 4. Fitted distribution and actual number of droughts 
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The graph shows the actual number of droughts for durations of 1, 2, 3… years. The 
analysis was done using an odd number of bins (9 bins for 16 years), which eliminated 
the outliers for droughts of 1- and 3-years.  
 
Assuming the distribution represents the data, this graph shows that droughts with 
durations within 2 standard deviations would represent 97.8 percent of the droughts, 
including the drought with a 2-percent chance of occurring. 
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This report has been prepared for the use of the client for the specific purposes identified in the 
report.  The conclusions, observations and recommendations contained herein attributed to 
SAIC constitute the opinions of SAIC.  To the extent that statements, information and opinions 
provided by the client or others have been used in the preparation of this report, SAIC has relied 
upon the same to be accurate, and for which no assurances are intended and no 
representations or warranties are made.  SAIC makes no certification and gives no assurances 
except as explicitly set forth in this report. 

   
 © 2013 SAIC  
 All rights reserved.  
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INTRODUCTION 

A major part of the Water Demand and Supply Assessment Study is the Water 

Demand Assessment, which identifies forecasted water demands for the area served 

by the Wichita Water Utilities. In this report, water demand refers to the total amount 

of water used from the Wichita Water Utilities within the Wichita Water Utilities 

service area. The Water Demand Assessment was developed to show how water 

demand will change for the Wichita Water Service Area (WWSA) through 2060. 

Assessing future water demand will aid in monitoring balances between water supply 

and water demand. 

Population projections through 2060 were completed for the WWSA. To determine 

future water demand, a per capita annual water demand rate was multiplied by the 

future population. Due to uncertainties in future population change, three scenarios 

were developed: low growth, medium growth, and high growth. The scenarios provide 

a likely range for future population growth and water demand within the WWSA. 

Typical of many water demand and supply studies, peak day water demand was also 

assessed as part of the Water Demand Assessment. The peak day is the demand during 

a single day of the year when water use is the greatest. The peak day water demand 

typically occurs during the summer months. Peak day demand assessments are useful 

in making sure supply can meet demands. They can also be very useful in identifying 

whether the conveyance system has the capacity to meet future peak day demands. 

 





 

  

Section 1 
METHODOLOGY 

The Water Demand Assessment focuses on demand for treated water. Raw water must 

be supplied, delivered to a treatment facility, treated, and then pumped into the 

distribution system where it will be delivered to the end user. The user may be a 

residence, business, city department, home owners association, or other entity. Based 

on limited available consumption data for different types of end users, it was decided 

to base demand projections on the total per capita annual water demand. This method 

takes into account all types of water users, but bases total usage on the total amount of 

water pumped to serve the WWSA population. 

The assessment includes water demand projections out to 2060. The base year for the 

Water Demand Assessment is 2010. This year was chosen because reliable water 

usage data and location-specific population data was readily available. 

The first step in determining the per capita annual demand was to define the area of 

the WWSA. The WWSA is comprised of two service areas: retail and wholesale. 

Because these areas have distinct characteristics (and available data), they are treated 

separately in much of the Water Demand Assessment. The current boundaries for the 

two service areas were defined for the base year. Over time, the WWSA is expected to 

expand beyond the base year boundary. The Water Demand Assessment includes 

projected expansion of the WWSA, which defines the geography for 2060. 

The second step was to collect historical population data and forecast future 

population for the WWSA. The Cohort Survival Method was used to forecast future 

population through 2060.  This methodology relies on a base year population, death 

rates, birth rates, and net migration rates. Three population growth scenarios were 

developed for the Water Demand Assessment: high growth, medium growth, and low 

growth. The medium growth scenario provides the best estimate for population 

growth. The high growth scenario assumes higher birth rates and lower death rates. 

The low growth scenario assumes lower birth rates and higher death rates. Multiple 

scenarios provide an increased level of confidence by showing a band of population 

growth and therefore a band of water demand.   

After forecasting population, the next step was to determine total annual water 

demand. The 2010 total water usage was divided by the total population of the WWSA 

to provide a base year per capita annual water demand. Although there has been a 

trend of decreasing water demand per capita, the forecasted water demand used the 

2010 per capita demand. The Water Demand Assessment assumes the base year per 

capita water demand will stay constant through 2060. The different population growth 

scenarios provide a band of likely water demand. Based on an evaluation of historic 

consumption, per capita demand tends to be largely correlated to factors such as 

climate, precipitation, and private irrigation well drilling. 

Using the overall per capita annual demand for the WWSA, the next step was to 

distribute the overall demand among customer types. This provides granularity to the 
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demand per capita, showing how much water will be used by each customer type. 

Water sales data was available on the following customer types: residential, non-

residential, wholesale, department no-charge, and unaccounted-for water. 

The final step was to forecast water demand for the day of highest use. Every year 

there is a day when demand is the highest, which typically occurs during the summer 

months. The demand for this particular day is greater than the annual average day 

demand by a factor; the peak day factor. Over the past 22 years, this factor has ranged 

from 1.5 to 2.07. Due to this variability, two peak day demand scenarios were 

developed. Each of the scenarios uses a different peak day factor and provides a range 

for future peak day demand.   

Wichita Water Service Area 
The Wichita Water Service Area (WWSA) is defined as the area to which Wichita 

Water Utilities provides water. This area includes residences, businesses, industries, 

and other users. The water customers served by Wichita yesterday and today set the 

stage for who will be served in the future.   

Current Wichita Water Service Area 

Wichita Water Utilities identified the current WWSA geography1, considered the 2010 

WWSA, since 2010 is the base year used in the Water Demand Assessment. To aid in 

assessing population growth for the WWSA, the boundary was slightly adjusted to 

follow US Census Block boundaries. As a conservative measure, this adjustment 

included very small areas outside of the area defined by Wichita Water Utilities. 

The 2010 WWSA includes two separate and distinct service areas: retail and 

wholesale. The WWSA encompasses 375 square miles and includes over 460,000 

residents. Exhibit 1 shows the current WWSA. 

The Retail WWSA (WWSA-R) is the area where Wichita sells and meters treated 

water to specific addresses or locations. The WSSA-R includes customers in Wichita, 

Andover, Eastborough, and portions of unincorporated Sedgwick County. The 

WWSA-R covers 192 square miles and includes a population of 402,640. 

The Wholesale WWSA (WWSA-W) is the area outside the WWSA-R to which 

Wichita provides treated water through wholesale contracts. The WWSA-W includes 

Bel Aire, Benton, Derby, Kechi, Park City, Rose Hill, Rural Water District (RWD) 1, 

RWD 2, RWD 3, and Valley Center. Wichita Water Utilities sells and meters water at 

a single connection point to each of these areas. The individual jurisdictions then sell 

the water to customers. The WWSA-W covers 183 square miles and includes a 

population of 58,032. 

Forecasted Wichita Water Service Area 

The area served by Wichita Water Utilities is expected to expand. Wichita does not 

have a policy or criteria to guide future expansion of water service, which makes it 

difficult to predict where service area expansion may occur. Wichita has historically 
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provided water to customers that request water service.  It is assumed that retail water 

will continue to be provided to new developments outside of the Wichita city limits. 

The expansion is anticipated to be incremental through 2060. It is important to note 

that the WWSA-R and the WWSA-W are anticipated to expand at different rates. 

Exhibit 1 shows the forecasted WWSA boundaries. 

The future WWSA has gaps in the service area, such as that between the expanded 

WWSA and Benton. These gaps are due to the expectation of limited growth in these 

outlying areas. 

Retail Service Area Expansion 

The first step in determining the future WWSA-R eliminated the option of using the 

historical expansion rate of the WWSA-R. The expansion rate from 2000 to 2010 was 

4.52 square miles per year. At this rate, by the year 2060 the WWSA-R would include 

an additional 225 square miles for a total of 418 square miles, more than doubling the 

current area of 192 square miles. The historic expansion rate was deemed unrealistic 

due to limitations on expansion, particularly because the current WWSA-R area abuts 

with other existing water service areas (municipal or water districts). 

The next option was to use older geographic data1 from the Water Utilities Department 

from the area defined as planned or potential growth area as the basis for the future 

WWSA-R. This expansion area includes an additional 92 square miles, which would 

equate to an additional 1.85 square miles per year through 2060. The planned or 

potential growth area was consistent with the Wichita-Sedgwick County Metropolitan 

Area Planning Department’s defined Urban Growth Area2 for the City of Wichita. The 

growth area was also consistent with the US Census defined Urban Area Boundary. 

For these reasons, and because there is no policy for future expansion of the WWSA-

R, the Water Utilities Department defined planned and potential growth area was used 

as the expansion area through 2060.   

Wholesale Service Area Expansion 

The WWSA-W is expected to expand at a much slower rate than the WWSA-R. Three 

rural water districts are wholesale customers of Wichita and they will not expand. 

Many of the municipal wholesale service areas abut other municipal service areas and 

cannot expand in certain directions. Also, if municipal wholesale service areas expand, 

much of the expansion will be into rural water district service areas that are already 

served by Wichita. 

The area of expansion of the WWSA-W was based on the Urban Growth Boundaries 

for those municipalities currently served by Wichita. Only areas not currently served 

by any of Wichita’s wholesale contracts and within each of the municipality’s Urban 

Growth Boundaries were identified as wholesale expansion areas. The wholesale 

service area is projected to expand approximately 0.10 square miles per year from 

183.3 square miles in 2010 to 188.3 square miles in 2060. 
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Other Wichita Water Service Areas 

It is important to note that two other service areas are discussed in this report. The 

non-potable wholesale water service area includes the area served by Wichita Water 

Utilities that receives untreated (raw) water. The other service area includes 

municipalities that are not currently served by Wichita Water Utilities. These 

municipalities have been identified as being potential additions to the WWSA via new 

wholesale contracts.   

The current and forecasted geographic bounds for the non-potable wholesale service 

area and the potential new wholesale service area are shown in Exhibit 1. Information 

on projected population growth, service area expansion, annual water demand, and 

peak water demand for the non-potable wholesale service area and the potential new 

service areas are available in Appendix B. This report, however, focuses on the retail 

and wholesale service areas. 
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Exhibit 1: Current and Forecasted Wichita Water Service Area 
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Population 
The Cohort Survival Method was used to develop population forecasts for the WWSA. 

This method relies on death rates, birth rates, and net migration for 36 age/sex cohort 

groups. The method was modified slightly to account for expansion of the WWSA. 

Data for the base year (2010) population was collected3 for US Census Blocks for 

each of the 36 age/sex cohort groups within the WWSA. Data was collected in the 

same manner for the Census Blocks that are expected to be included in the WWSA by 

2060 as it expands. The data for each jurisdiction (city and county) was kept separate 

as different areas have different migration rates. The projections for each jurisdiction 

were carried out through 2060 then combined to show the population projections for 

the WWSA-R and the WWSA-W. 

Population projections were completed through 2060 in 5 year timeframes and were 

based on the 2010 population. The projected population per age/sex cohort depends on 

deaths, migration, and new population due to expansion of the WWSA. The 

population for males and females aged 0-4 depends on the same variables but also 

includes births. 

The population projections include three scenarios: medium growth, high growth, and 

low growth. Each uses different assumptions for future birth rates and death rates. The 

medium growth scenario is what is expected, and the high and low growth scenarios 

give a range for likelihood for population growth.  

Births 

In the Cohort Survival Method of projecting future population, births are added to the 

population over time. The births are based on the birth rate of the total population and 

are added to the population from 0-4 years of age. 

Current Birth Rates 

Data on per person birth rates for Sedgwick County for 2005-2010 were collected4. 

Sedgwick County birth rate data was deemed appropriate to use for the WWSA since 

the majority of the water service area is within Sedgwick County, and Butler County 

birth rates are very similar to Sedgwick County. Sedgwick County birth rates were 

compared to birth rates for 2005-2010 for the entire United States5.  Sedgwick County 

birth rates were 20.3% higher than the US birth rates from 2005-2010.   

Based on Kansas data4 from 2000-2010, 51% of births were male and 49% of births 

were female. These percentages were used to distribute total births into the proper 

age/sex cohort. 

Future Birth Rates 

Data was collected on projected birth rates for the US in five year increments through 

20605. Projected birth rates were not available for Sedgwick County but were 

available for the US. The US birth rates in each five year increment were increased by 

20.3% to give the projected birth rates for Sedgwick County. The total population for 
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the beginning of each five year timeframe was multiplied by the birth rate then 

multiplied by five to provide the number of births over each five year timeframe. The 

population added through births was included in the males and females aged 0-4. Male 

births were 51% of the total births and female births were 49% of the births. 

The medium growth scenario used the projected birth rates using the medium-fertility 

variant data for the US. The high growth scenario used the projected birth rates using 

high-fertility variant data for the US. The low growth scenario used the projected birth 

rates using the low-fertility variant data for the US. All three were increased by 20.3% 

to be representative of Sedgwick County. 

Deaths 

In the Cohort Survival Method of projecting future population, deaths are subtracted 

from the population over time. The deaths are based on the death rate of the total 

population and distributed based on death rates per age/sex cohort. 

Current Death Rates 

Data on the death rate per person per year from 2005-2010 was collected for Sedgwick 

County4. Sedgwick County death rate data was deemed appropriate to use for the 

WWSA since the majority of the water service area is within Sedgwick County and 

Butler County death rates are very similar to Sedgwick County. Sedgwick County 

death rates were compared to death rates for 2005-2010 the entire United States6.   

Based on US and Sedgwick County death rates from 2005-2010, Sedgwick County 

death rates were 3.08% less than the US. It was assumed that the Sedgwick County 

death rate would stay 3.08% less than the US death rate. 

The death rate per person for each age/sex cohort for Kansas for 2005-2010 was 

collected4. Deaths per age/sex cohort were not available at a smaller scale so it was 

assumed that the WWSA would have the same age/sex distribution of deaths as the 

entire state of Kansas. It was also assumed that the distribution of deaths per age/sex 

cohort would stay the same through 2060. The average death rate per age/sex cohort 

was the baseline in calculating future death rates per age/sex cohort for the WWSA 

through 2060. 

Future Death Rates 

Data was then collected on projected death rates6 for the US in five year increments 

through 2060, as projected death rates were not available for any smaller geography. 

The projected US death rates were decreased by 3.08% to provide projected death 

rates for Sedgwick County. 

The change in projected death rates for Sedgwick County from one five year 

timeframe to the next was calculated through 2060. Each rate of change was divided 

by 36 age/sex cohort groups to give the change per timeframe for each age/sex cohort. 

The change was added to previous death rate per age/sex cohort to get the next 

timeframe’s death rate. These rates were then multiplied by five (to get the five year 

totals) then multiplied by the beginning population for the age/sex cohort. This gave 
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the total deaths per age/sex cohort for each five year timeframe. The deaths per 

age/sex cohort were subtracted from each beginning year timeframe when calculating 

the population for the following timeframe. 

The medium growth scenario used the projected death rates using the medium-fertility 

variant data for the US. The high growth scenario used the projected death rates using 

high-fertility variant data for the US. The low growth scenario used the projected 

death rates using the low-fertility variant data for the US. All three were decreased by 

3.08% to be representative of Sedgwick County. 

Migration 

In the Cohort Survival Method of projecting future population, net migration is added 

to or subtracted from the population over time. The net migration is based on the 

migration rate of the total population and distributed based on migration rates per 

age/sex cohort. 

Current Migration Rates 

The total net migration for Sedgwick County7 and Butler County8 from 2000-2011 

was collected. The migration was then divided by the number of years to get the 

yearly net migration for both counties. The next step was to determine the percent of 

the total 2010 county population that lived within each jurisdiction. The net migration 

for each county was divided by the percent of the 2010 county population that lives 

within each jurisdiction. This provided the annual net migration for each jurisdiction 

within the WWSA. This method assumes that net migration will be distributed based 

on current population distribution with a county. 

Next, data on the age and sex distribution of migration was collected for the US9, as 

smaller geography was not available. This provided the basis for distributing the 

annual migration into the 36 age/sex cohorts.   

Future Migration Rates 

The annual net migration was assumed to stay constant at the historic average through 

2060. The annual net migration was then multiplied by five to get the five year net 

migration. Areas in Sedgwick County used the Sedgwick County migration rate and 

areas in Butler County used the Butler County migration rate. 

The five year net migrations were then multiplied by the percent of the total net 

migration for each age/sex cohort to get the five year net migration for each age/sex 

cohort. It was assumed that age/sex distribution of net migration would stay constant 

at the historic average through 2060. 

Service Area Expansion 

It was assumed that the expansion of the WWSA-R and WWSA-W areas would have 

a linear growth and expand incrementally. In each five year increment, the WWSA-R 

would add 9.24 square miles and the WWSA-W would add 0.50 square miles. 
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The 2010 age/sex distribution of population was collected3 for the US Census Blocks 

for the entire expansion area. The same Cohort Survival Method for forecasting 

population was used for these expansion areas as was used for the current WWSA. 

However, as the service area expanded to include areas not currently served by 

Wichita, the population of these areas was added to the WWSA population. It is 

important to note that the 2010 age/sex population data was not added. The Cohort 

Survival Method was carried out for each census block until the time came where the 

block became part of the WWSA. That calculated population was added to the 

WWSA population. 





 

  

High Growth Medium Growth Low Growth High Growth Medium Growth Low Growth High Growth Medium Growth Low Growth

2010 402,640 402,640 402,640 58,032 58,032 58,032 460,672 460,672 460,672

2015 426,098 422,221 418,309 61,504 60,948 60,387 487,601 483,168 478,696

2020 451,505 441,306 431,009 65,251 63,784 62,303 516,755 505,090 493,312

2025 478,020 459,718 441,244 68,966 66,334 63,677 546,985 526,052 504,921

2030 502,963 476,357 449,537 72,377 68,556 64,704 575,340 544,913 514,241

2035 526,753 491,251 455,630 75,570 70,480 65,371 602,323 561,731 521,001

2040 550,622 504,615 459,064 78,700 72,119 65,602 629,322 576,734 524,666

2045 575,209 515,991 458,795 81,970 73,507 65,333 657,178 589,499 524,127

2050 602,631 527,032 456,191 85,693 74,903 64,790 688,324 601,935 520,981

2055 632,751 538,373 452,435 89,805 76,353 64,102 722,556 614,726 516,538

2060 665,357 550,623 448,669 94,459 78,122 63,605 759,816 628,745 512,274

WWSA-R Population WWSA-W Population Total WWSA Population

Year

Section 2 
RESULTS OF POPULATION FORECAST 

The population of the WWSA is projected to increase in all three of the growth 

scenarios. The medium growth scenario, which is what is expected, adds 168,073 

people to the WWSA. This shows an annual growth rate of 0.62 percent. Table 1 

shows projected population growth of the WWSA-R, WWSA-W, and the entire 

WWSA for all three growth scenarios. 

Table 1:  Projected Population for WWSA-R, WWSA-W, and Entire WWSA 

Comparison to Other Population Projections 
The population forecast was compared to previous population projections completed 

for areas surrounding and including the WWSA. Population projections for previous 

Wichita water studies and those completed for other purposes provide a means of 

comparison. 

The Wichita-Sedgwick County Metropolitan Area Planning Department (MAPD) 

regularly completes population projections for all of Sedgwick County. The 2010 

Development Trends Report10 produced by MAPD includes population projections 

through 2035. The annual average growth rate in this report for Sedgwick County is 

0.72 percent, 0.1 percent higher than the Water Demand Assessment population 

projections. 

The Center for Economic Development and Business Research (CEDBR) at Wichita 

State University also completed population projections recently. The CEDBR 

population projections11 show an annual growth rate of 0.6 percent for Sedgwick 

County and 0.7 percent for the Metropolitan Statistical Area through 2030. An 

important finding of this study, which was assumed for the Water Demand 

Assessment, is that population is the limiting factor to growth, meaning that the 

employment potential is greater than the projected supply of employees. This finding 

validates the use of population projections for determining future population growth of 

the WWSA. 



 
Section 2 

2-2   SAIC Energy, Environment & Infrastructure, LLC  

Previous Wichita water studies have projected population growth for the WWSA. The 

Water Demand Assessment population projections were compared to the previous 

population projections. This comparison is available in Appendix A. 

 



 

  

Section 3 
ANNUAL WATER DEMAND 

Water usage data is collected for many different purposes and shows different aspects 

of water usage. The collected data provides a view into the historic and current 

demand for water in the WWSA and is used to project future water demand. The 

projected annual water demand, which is the total amount of water used per year, is 

based on per capita water use of the projected population. This methodology was 

chosen based on the availability and reliability of the population data and the total 

amount of treated water pumped from Hess Pump Station. To add granularity to the 

projections, the annual demand was distributed based on customer type to provide 

demand per customer type.   

Annual Water Demand per Capita 
Data on the amount of water pumped from Hess Pump Station was obtained from 

1990 to 201212. The water pumped from the Hess Pump Station provides the total 

amount of water initially treated and pumped to serve the WWSA-R and WWSA-W. 

The total volume sets the total demand for WWSA. 

Population data for 199013, 200014, and 20103 was collected for the areas within the 

WWSA for the corresponding years. Per capita water consumption was calculated for 

1990, 2000, and 2010. The data shows a fairly constant amount of water being 

pumped and an increasing population within the WWSA. This leads to a decreasing 

per capita water usage rate from 1990 to 2010. Table 2 shows historic population of 

the WWSA, total annual demand, annual average day demand, and per capita annual 

demand. 
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Table 2:  Historic Water Demand 

 

From 1990 to 2010, the per capita volume of water pumped has decreased at a rate of 

about 910 gallons per person per year. If we carry out this decreasing usage rate, the 

water usage by 2060 would be negative 115 gallons per capita. Due to this being 

highly unlikely, 2010 per capita water usage rates were used through 2060.  The most 

recent US Census data on population was in 2010, which provided reliable data for the 

WWSA. Relating annual water demand to population for 1990, 2000, and 2010 

indicates a declining trend in per capita water use. 2010 provides the most recent per 

capita water use indicator on a trend that will eventually change, but data does not 

indicate when this will happen or to what degree. 

Using 2010 per capita water usage provides projected water usage based on today’s 

usage rate. This allows further modeling of how exterior forces will affect future 

demand, rather than building these variables into the demand projections. Changing 

per capita consumption is caused by many variables including private well drilling and 

conservation measures. Quantifying the future effects on per capita consumption of 

these variables was not possible based on available data. Data on potential impacts of 

private well usage on future water demand are available in Appendix C. 

Data on per capita usage for 2010 was used to calculate total annual water demand 

through 2060. The per capita usage was multiplied by the projected population for 

each service area to get the total annual water demand. Average day water demand 

was calculated by dividing the total annual demand by the number of days per year. 

Chart 1 shows the projected annual water demand for the entire WWSA (combined 

Year

Annual Demand 

(MG)

Annual Demand 

(Ac-Ft/Yr)

Average Day 

Demand (MGD)

WWSA 

Population

Per Capita Annual 

Demand (G)

Per Capita 

Average Day 

Demand (G/Day)

1990 21,324.52 65,442.55 58.42 335,456 63,569                       174.16                       

1991 22,244.84 68,266.91 60.94

1992 19,363.76 59,425.20 52.91

1993 19,304.89 59,244.53 52.89

1994 19,721.36 60,522.63 54.03

1995 18,304.81 56,175.40 50.29

1996 19,740.21 60,580.48 54.38

1997 18,812.87 57,734.58 52.85

1998 21,231.79 65,157.97 58.17

1999 19,208.39 58,948.38 52.63

2000 21,451.95 65,833.62 59.59 383,674 55,912                       153.18                       

2001 21,668.79 66,499.07 59.37

2002 20,640.59 63,343.64 56.55

2003 20,090.95 61,656.86 55.04

2004 20,110.20 61,715.94 54.95

2005 20,973.23 64,364.48 57.46

2006 22,367.07 68,642.01 61.28

2007 21,536.19 66,092.15 59.00

2008 19,872.93 60,987.78 54.30

2009 19,710.05 60,487.92 54.00

2010 20,913.51 64,181.21 57.28 460,672 45,398                       124.38                       

2011 22,452.67 68,904.72 61.51

2012 22,321.52 68,502.23 60.99
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retail and wholesale) for the three growth scenarios. Table 3 shows the projected per 

capita demand, population, annual water demand, and average day demand for the 

three growth scenarios for the entire WWSA. 

It is important to state that the assumption of the Water Demand Assessment is that the 

limitations on water supplied to wholesale customers via contract will not limit water 

use in the future. 

Chart 1: Projected Water Demand 
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Table 3: Projected Water Demand 

 

For the medium growth scenario, annual demand increases by 36% from 2010 to 

2060. Annual demand increases by 65% for the high growth scenario and 11% for the 

low growth scenario. 

Annual Water Demand per Customer Type 
Water usage data on certain customer types was also available, providing a more in-

depth look at how much demand particular customers place on overall water demand. 

The projected total annual water demand was distributed based on historical customer 

type sales data to get the projected demand per customer type. 

 

Year

Per Capita Annual 

Demand (G)

WWSA 

Population

Annual 

Demand (MG)

Annual 

Demand (Ac-Ft)

Average Day 

Demand (MGD)

2010 45,398                         460,672 20,914 64,181 57.297

2015 45,398                         483,168 21,935 67,315 60.095

2020 45,398                         505,090 22,930 70,370 62.822

2025 45,398                         526,052 23,882 73,290 65.429

2030 45,398                         544,913 24,738 75,918 67.775

2035 45,398                         561,731 25,501 78,261 69.867

2040 45,398                         576,734 26,182 80,351 71.733

2045 45,398                         589,499 26,762 82,129 73.320

2050 45,398                         601,935 27,327 83,862 74.867

2055 45,398                         614,726 27,907 85,644 76.458

2060 45,398                         628,745 28,544 87,597 78.202

2010 45,398                         460,672 20,914 64,181 57.297

2015 45,398                         487,601 22,136 67,933 60.647

2020 45,398                         516,755 23,460 71,995 64.273

2025 45,398                         546,985 24,832 76,206 68.033

2030 45,398                         575,340 26,119 80,157 71.559

2035 45,398                         602,323 27,344 83,916 74.915

2040 45,398                         629,322 28,570 87,678 78.274

2045 45,398                         657,178 29,834 91,559 81.738

2050 45,398                         688,324 31,248 95,898 85.612

2055 45,398                         722,556 32,802 100,667 89.870

2060 45,398                         759,816 34,494 105,858 94.504

2010 45,398                         460,672 20,914 64,181 57.297

2015 45,398                         478,696 21,732 66,692 59.539

2020 45,398                         493,312 22,395 68,729 61.357

2025 45,398                         504,921 22,922 70,346 62.801

2030 45,398                         514,241 23,345 71,644 63.960

2035 45,398                         521,001 23,652 72,586 64.801

2040 45,398                         524,666 23,819 73,097 65.257

2045 45,398                         524,127 23,794 73,022 65.190

2050 45,398                         520,981 23,651 72,584 64.798

2055 45,398                         516,538 23,450 71,964 64.246

2060 45,398                         512,274 23,256 71,370 63.715

Low Growth

Medium Growth

High Growth
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The difference between the measured amount of pumped water and the total amount of 

water sold and used is unaccounted water, or water loss.  In estimating unaccounted 

water, there are inherent measurement errors at every point in the system.  

Inaccuracies, even though small, in the production well flow meters, treatment plant 

flow meters, Hess pump station flow meters, and the many customer meters introduce 

accumulated errors in the metering of water use through the distribution system.  In 

some cases, such as firefighting, pipe breaks or pipe flushing, water losses are 

estimated, not measured.  Reported water use and estimated losses are therefore 

approximate values. 

Data on water sales per customer type allows a more detailed look at water demands. 

The City of Wichita collects much more detailed information on the WWSA-R than 

the WWSA-W because usage in the WWSA-R is metered at specific addresses or 

locations of meters. Wichita collects usage for the following customer types in the 

WWSA-R: residential, non-residential, and department no-charge. The total amount of 

water sold to these three customer types is less than what is pumped from Hess Pump 

Station, leaving unaccounted-for water. Unaccounted-for water is caused by leaks, 

flushing new pipes, inaccurate meters, and various other reasons. Sales data prior to 

2001 was deemed unreliable due to changes in data tracking methodology. Sales data15 

and no-charge data16 from 2001-2012 were available and used to determine the 

percent of water used by each customer type. 

Wichita also collects data on the total amount of water sold to the WWSA-W. For this 

area, water usage is monitored at a master meter where the water enters each 

wholesale service area. Therefore, no customer type information is available for the 

WWSA-W. Only overall water sold to wholesale customers is available. Table 4 

shows the historic distribution of water to different customer types based on sales data. 

Table 4: Historic Sales Data per Customer Type 

 

Residential, non-residential, department no-charge, and unaccounted-for water are 

directly attributable to the WWSA-R. Totaling these categories provides an overall 

demand for the WWSA-R. The percent of the total for these categories provides the 

distribution of the retail water. Table 5 shows the percent distribution of water sold to 

different customer types in the WWSA-R. 

Total Pumped

(MG) (MG) (%) (MG) (%) (MG) (%) (MG) (%) (MG) (%)

2001 21,669               10,809           49.9% 9,256              42.7% 242                  1.1% 522                  2.4% 839                  3.9%

2002 20,641               10,553           51.1% 8,622              41.8% 229                  1.1% 416                  2.0% 820                  4.0%

2003 20,091               10,139           50.5% 8,249              41.1% 111                  0.6% 857                  4.3% 735                  3.7%

2004 20,110               9,600              47.7% 7,841              39.0% 160                  0.8% 1,355              6.7% 1,154              5.7%

2005 20,973               10,232           48.8% 8,126              38.7% 105                  0.5% 1,098              5.2% 1,412              6.7%

2006 22,367               10,962           49.0% 8,350              37.3% 124                  0.6% 1,490              6.7% 1,442              6.4%

2007 21,536               9,803              45.5% 7,841              36.4% 118                  0.5% 2,403              11.2% 1,371              6.4%

2008 19,873               9,153              46.1% 7,611              38.3% 145                  0.7% 1,618              8.1% 1,347              6.8%

2009 19,710               9,251              46.9% 7,076              35.9% 256                  1.3% 1,753              8.9% 1,375              7.0%

2010 20,914               9,842              47.1% 7,348              35.1% 472                  2.3% 1,762              8.4% 1,489              7.1%

2011 22,453               10,429           46.4% 7,664              34.1% 315                  1.4% 2,252              10.0% 1,793              8.0%

2012 22,322               10,111           45.3% 7,660              34.3% 317                  1.4% 2,453              11.0% 1,781              8.0%

No-Charge Unaccounted For

Year

WholesaleResidential Non-Residential



 
Section 3 

3-6   SAIC Energy, Environment & Infrastructure, LLC  

Table 5:  Percent Distribution of Sales per Customer Type and Average Distribution 

 
*Data does not include wholesale water 

Wholesale water sales have been removed from Table 5 because they are not 

attributable to the retail service area and no customer type sales information was 

available. Calculating the projected distribution of water per customer type starts with 

the total water demand of the WWSA. This total demand is then distributed to the four 

customer types based on the average percent distribution from 2001 through 2012. It 

was assumed that this percent distribution would be constant through 2060. It was also 

assumed that the distribution of water within the WWSA-W would be the same as the 

WWSA-R. Table 6 shows the projected water demand per customer type for the 

WWSA. 

 

Residential Non-Residential No-Charge Unaccounted For

(MG) (MG) (MG) (MG)

2001 51.9% 44.4% 1.2% 2.5%

2002 53.2% 43.5% 1.2% 2.1%

2003 52.4% 42.6% 0.6% 4.4%

2004 50.6% 41.4% 0.8% 7.1%

2005 52.3% 41.5% 0.5% 5.6%

2006 52.4% 39.9% 0.6% 7.1%

2007 48.6% 38.9% 0.6% 11.9%

2008 49.4% 41.1% 0.8% 8.7%

2009 50.5% 38.6% 1.4% 9.6%

2010 50.7% 37.8% 2.4% 9.1%

2011 50.5% 37.1% 1.5% 10.9%

2012 49.2% 37.3% 1.5% 11.9%

Average 51.0% 40.3% 1.1% 7.6%

Year
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Table 6:  Projected Water Demand per Customer Type 

 

 

Total Residential Non-Residential No-Charge Unaccounted For

(MG) (MG) (MG) (MG) (MG)

2010 20,914 10,661         8,438                       229              1,587                         

2015 21,935 11,181         8,850                       240              1,664                         

2020 22,930 11,688         9,251                       251              1,740                         

2025 23,882 12,174         9,635                       261              1,812                         

2030 24,738 12,610         9,981                       271              1,877                         

2035 25,501 12,999         10,289                    279              1,935                         

2040 26,182 13,346         10,563                    286              1,986                         

2045 26,762 13,642         10,797                    293              2,030                         

2050 27,327 13,930         11,025                    299              2,073                         

2055 27,907 14,226         11,259                    305              2,117                         

2060 28,544 14,550         11,516                    312              2,165                         

2010 20,914 10,661         8,438                       229              1,587                         

2015 22,136 11,284         8,931                       242              1,679                         

2020 23,460 11,958         9,465                       257              1,780                         

2025 24,832 12,658         10,019                    272              1,884                         

2030 26,119 13,314         10,538                    286              1,981                         

2035 27,344 13,939         11,032                    299              2,074                         

2040 28,570 14,563         11,527                    312              2,167                         

2045 29,834 15,208         12,037                    326              2,263                         

2050 31,248 15,929         12,607                    342              2,371                         

2055 32,802 16,721         13,234                    359              2,488                         

2060 34,494 17,583         13,917                    377              2,617                         

2010 20,914 10,661         8,438                       229              1,587                         

2015 21,732 11,078         8,768                       238              1,649                         

2020 22,395 11,416         9,035                       245              1,699                         

2025 22,922 11,685         9,248                       251              1,739                         

2030 23,345 11,900         9,419                       255              1,771                         

2035 23,652 12,057         9,543                       259              1,794                         

2040 23,819 12,142         9,610                       261              1,807                         

2045 23,794 12,129         9,600                       260              1,805                         

2050 23,651 12,056         9,542                       259              1,794                         

2055 23,450 11,953         9,461                       256              1,779                         

2060 23,256 11,855         9,383                       254              1,764                         

Medium Growth

High Growth

Low Growth

Year





 

  

Section 4 
PEAK DAY WATER DEMAND 

Peak day water demand refers to the amount of water consumed during the day of 

highest use. The day is identified annually as the peak day and usually occurs during 

the summer months. The peak day demand is calculated by dividing the total usage 

during the peak day by the annual average usage per day. This calculation provides the 

”peak factor”, showing the increased demand during the peak day compared to the 

annual average day demand. From 1990 through 2012, the peak factor has ranged 

from 1.50 to 2.07 and has averaged 1.83. Since 1990, the peak day occurs on average 

200 days into the calendar year, which is July 19th. 

Similar to the growth scenarios developed for the population projection, two scenarios 

were developed for the peak day water demand. The high peak scenario uses 2.07 as 

the peak day factor and the medium peak scenario uses the average peak day factor 

over the past 22 years, which is 1.83. Chart 2 and Table 7 show the historic annual 

average day demand, peak day demand, peak day factor, and the day for the peak 

occurred. 

Chart 2:  Historic Peak Day Factor and Peak Day Demand 
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Table 7:  Historic Peak Day Factor and Peak Day Demand 

 

 

The projected peak day demand was calculated using the projected annual average day 

demand and the peak factor. For the three growth scenarios, the high peak factor and 

medium peak factor were multiplied by the annual average day demand to provide 

peak day projected demand. Table 8 and Chart 3 show the projected annual average 

day demand as well as the projected peak day demand for the three growth scenarios 

and the two peak scenarios. 

Table 8:  Projected Peak Day Demand 

 

 

Year

Annual Average Day 

Demand (MGD)

Peak Day 

Demand (MGD) Peak Day Factor Date of Peak Day

1990 58.42 109.50 1.87 7/9

1991 60.94 116.52 1.91 7/17

1992 52.91 94.90 1.79 7/9

1993 52.89 99.13 1.87 8/18

1994 54.03 94.89 1.76 6/28

1995 50.29 93.74 1.86 7/13

1996 54.38 95.84 1.76 6/22

1997 52.85 79.08 1.50 8/1

1998 58.17 114.37 1.97 6/29

1999 52.63 108.77 2.07 7/29

2000 59.59 114.12 1.92 8/29

2001 59.37 119.40 2.01 7/21

2002 56.55 108.93 1.93 7/28

2003 55.04 104.74 1.90 7/29

2004 54.95 92.59 1.69 7/22

2005 57.46 105.99 1.84 8/3

2006 61.28 118.59 1.94 7/19

2007 59.00 105.87 1.79 8/8

2008 54.30 93.27 1.72 8/4

2009 54.00 92.00 1.70 6/26

2010 57.28 101.82 1.78 8/9

2011 61.51 107.07 1.74 7/11

2012 60.99 109.16 1.79 7/30

Annual Avg 

Demand 

(MGD)

Medium Peak 

Demand (MGD)

High Peak 

Demand 

(MGD)

Annual Avg 

Demand 

(MGD)

Medium Peak 

Demand (MGD)

High Peak 

Demand 

(MGD)

Annual Avg 

Demand 

(MGD)

Medium Peak 

Demand (MGD)

High Peak 

Demand 

(MGD)

2015 60.10 110.03 124.21 60.65 111.04 125.35 59.54 109.01 123.06

2020 62.82 115.02 129.84 64.27 117.68 132.84 61.36 112.34 126.82

2025 65.43 119.79 135.23 68.03 124.56 140.61 62.80 114.98 129.80

2030 67.77 124.09 140.08 71.56 131.02 147.90 63.96 117.10 132.20

2035 69.87 127.92 144.40 74.92 137.16 154.84 64.80 118.64 133.93

2040 71.73 131.33 148.26 78.27 143.31 161.78 65.26 119.48 134.88

2045 73.32 134.24 151.54 81.74 149.65 168.94 65.19 119.35 134.74

2050 74.87 137.07 154.74 85.61 156.75 176.95 64.80 118.64 133.93

2055 76.46 139.99 158.03 89.87 164.54 185.75 64.25 117.63 132.79

2060 78.20 143.18 161.63 94.50 173.03 195.33 63.72 116.66 131.69

Medium Growth High Growth Low Growth

Year
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Chart 3:  Projected Peak Day Demand 
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Section 5 
CONSERVATION MEASURES 

The annual and peak day water demand projections do not account for new 

conservation measures, which can reduce annual and peak day per capita demands. 

The 2010 per capita water demand was the basis for projections, but it is possible that 

per capita demand will fluctuate based on the implementation of different conservation 

measures.  

Increasing levels of conservation require increasing levels of effort for 

implementation, enforcement, and consequently, increasing costs to both the utility 

and the customers.  A 2% reduction in annual water demand was chosen to assess 

impacts on water demand.  This number represents an achievable reduction with a 

initial efforts by users and/or Wichita Water Utilities.  Any reduction greater than 2% 

would require more effort; in terms of education, information, Incentives, and 

administrative expense; on the part of Wichita Water Utilities. 

It is not assumed that the City of Wichita will develop and implement long-term 

conservation measures. However, if Wichita decides to implement conservation 

measures, the effect on annual and peak day water demand is available in Appendix D. 
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Section 6 
CONCLUSIONS 

The population of the WWSA is expected to increase through 2060 and the area 

served by Wichita Water Utilities is expected to expand, leading to an increase in 

annual and peak day water demand. 

Based on three growth scenarios, the annual water demand by 2060 varies from 63.7 

MGD (71,370 Ac-Ft/Yr) for the low growth scenario to 94.5 MGD (105,858 Ac-

Ft/Yr) for the high growth scenario. The medium growth scenario, which is 

anticipated to be the most likely representation, forecasts 78.2 MGD (87,597 Ac-

Ft/Yr) by 2060. 

The peak day water demand is also expected to increase over time. The highest peak 

day demand (high growth/high peak) is forecasted to be 195.3 MGD. The lowest peak 

day demand (low growth/medium peak) is predicted to be 116.7 MGD. 

There are other variables that may affect future water demand. The variables 

addressed in this assessment include new wholesale service areas, private well drilling, 

and conservation measures. These variables are addressed in the appendices, but it is 

uncertain if they will play a role in future water demand. As such, they are not 

assumed to occur and have been removed from the water demand projections.





 

  

Appendix A 
COMPARISON TO OTHER WICHITA STUDIES 

Projections from 1993 in Comparison to 2013 
The 1993 Water Supply Study17 was similar to the 2013 Water Demand and Supply 

Assessment Study. Since the 1993 Study was similar, it provides a good comparison 

for the 2013 Study. Other studies since the 1993 used the methodology and 

assumptions of the 1993 Study, but included updated data based on known values. 

The 1993 Study and the 2013 Study forecasted water demand, however, different 

methodologies were used and different assumptions were made. Here is a summary of 

the key assumptions and methodologies used and how they differ. Table A1.1 and 

Chart A1.1 show the comparison of projections for population, annual average day 

water demand, and peak day demand using the medium growth projections and the 

medium peak day factors. 

 Population projection methodology 

 1993 Study used linear regression methodology and compared to population 

projections by the US Department of Commerce-Bureau of Economic Analysis, 

1985 Regional Projections and the Metropolitan Area Planning Department. 

 2013 Study used Cohort Survival Methodology and compared annual 

population growth rate to that of the Center of Economic Development and 

Business Research at Wichita State University and the Metropolitan Area 

Planning Department. 

 1993 Study assumed a 0.89% annual growth rate. 

 2013 Study assumed a 0.62% annual growth rate. 

 Service area 

 1993 Study assumed 85% of Sedgwick County would be served by Wichita 

Water Utilities by 2030. 

 2013 Study assumed the future service area would include only those 

municipalities and rural water districts currently served by Wichita Water 

Utilities. 

 Water usage rates 

 1993 Study was largely based on customer type usage rates. 

 2013 Study is based on a per capita overall usage rate. 

 Peak demand 

 1993 Study developed 3 scenarios for different peak day factors. 

– High factor (2.14) was the highest peak day factor from 1960-1991. 
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– Medium factor (2.0) was the design value of the September 1992 draft of the 

Water System Master Plan. 

– Low factor (1.8) was the average peak day factor from 1960-1991. 

 2013 Study developed 2 scenarios for different peak day factors. 

– High factor (2.07) was the highest peak day factor from 1990-2012. 

– Medium factor (1.83) was the average peak day factor from 1990-2012. 

– Low factor not used as it was not assumed to aid in planning for demand. 

 

Table A1.1: 1993 Study Comparisons to 2013 Study  

(medium growth and medium peak factor) 

 
  

Population

Avg Day Demand 

(MG)

Peak Day Demand 

(MG) Population

Avg Day Demand 

(MG)

Peak Day Demand 

(MG)

1990 58.4 109.5 335,487

2000 59.6 114.1 387,218 83.0 166.0

2010 460,672 57.3 101.8 447,058 98.3 196.6

2020 505,090 62.8 115.2 485,759 111.4 222.8

2030 544,913 67.8 124.3 517,604 121.4 242.8

2040 576,734 71.7 131.6 545,284 131.9 263.8

2050 601,935 74.9 137.3 571,784 143.0 286.0

2060 628,745 78.2 143.4

Grey Shade is Actual

Year

Water Demand and Supply Assessment Study Water Supply Study

2013 1993
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Chart A1.1: 1993 Study Comparisons to 2013 Study 

(medium growth and medium peak factor) 

 

Additional Projections for Comparison 
Charts from intermediate studies between 1993 and 2013 are presented on the next 

three pages for review.  By review, one can note that the historical conditions, trending 

method, and the selection of the point from which to project future conditions have an 

effect on the projection results. 
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From Wichita ASR Program Review  

HDR presentation to Wichita City Council June 2, 2010 

  

  



 
COMPARISON TO OTHER WICHITA STUDIES 

 SAIC Energy, Environment & Infrastructure, LLC   A-5 

 
  



 
Appendix A 

A-6   SAIC Energy, Environment & Infrastructure, LLC  

Financing Sustainable Water Infrustructure 

 

 



 

  

Appendix B 
NON-POTABLE WHOLESALE SERVICE AREA AND 

POTENTIAL ADDITIONAL SERVICE AREAS 

As referenced in the Water Demand Assessment, there are two service area types that 

were kept separate from the rest of the WWSA water demand projections. They are 

separate because the characteristics of the areas differed greatly from the WWSA. The 

non-potable wholesale service area is separate because this service area receives 

untreated (raw) water from Wichita, whereas the WWSA receives treated water 

pumped from Hess Pump Station. Wichita also desired projected water demand for six 

cities not currently served by Wichita Water Utilities. Since it is unknown whether 

these cities will be served by Wichita Water Utilities, the water demand projections 

for these cities were kept separate. 

The methodology for projecting water demand was very similar to that used for the 

WWSA. The Cohort Survival Methodology was used to project population change, 

with the addition of population due to expansion of the service area. The three growth 

scenarios were used; high growth, medium growth, and low growth. Per capita 

consumption rates for the WWSA were used to calculate future annual demand.  

Finally, the peak demand was calculated by using the peak factor and the annual 

demand. 

Potential Additional Water Service Area 
In addition to existing retail and wholesale customers, it was desired to assess water 

demand for certain municipalities that are not currently served by Wichita Water 

Utilities. Separate water demand forecasts were completed for each potential 

additional wholesale service area. The data can be used to assess future demand if the 

cities desire to become part of the WWSA. The additional cities include Andale, 

Colwich, Goddard, Haysville, Maize, and Mulvane. These cities would likely be 

served by wholesale contracts.   

To determine the current service area for these municipalities, assuming they became 

customers immediately, current city boundaries served as the service area. For future 

service areas for these municipalities, urban growth boundaries were used. A map of 

the current and future service area boundaries for these municipalities are available in 

Exhibit 1. For all six municipalities, the service area is projected to expand from 24.3 

square miles in 2010 to 52.2 square miles in 2060. 

The projected population growth, per capita annual demand, annual demand, annual 

average day demand, and peak day demand for the potential additional water service 

areas are shown in Table A2.1 through A2.6. These tables include data on the three 

growth scenarios and three peak demand scenarios. The projected demand for these 

areas was based on the per capita annual water demand and peak day factors used for 

the WWSA. It is important to note that actual water usage rates from these 

municipalities would provide a better projection.  
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Table A2.1:  Andale Water Demand 

 

Year

Per Capita Annual 

Demand (G) Population

Annual 

Demand (MG)

Annual 

Demand (Ac-Ft)

Average Day 

Demand (MGD)

High Peak 

Demand (MGD)

Medium Peak 

Demand (MGD)

2010 45,398                         928 42 129 0.115 0.239 0.211

2015 45,398                         978 44 136 0.122 0.252 0.223

2020 45,398                         1,027 47 143 0.128 0.264 0.234

2025 45,398                         1,077 49 150 0.134 0.277 0.245

2030 45,398                         1,124 51 157 0.140 0.289 0.256

2035 45,398                         1,170 53 163 0.146 0.301 0.266

2040 45,398                         1,216 55 169 0.151 0.313 0.277

2045 45,398                         1,252 57 174 0.156 0.322 0.285

2050 45,398                         1,289 59 180 0.160 0.332 0.293

2055 45,398                         1,322 60 184 0.164 0.340 0.301

2060 45,398                         1,382 63 192 0.172 0.356 0.314

2010 45,398                         928 42 129 0.115 0.239 0.211

2015 45,398                         987 45 138 0.123 0.254 0.225

2020 45,398                         1,051 48 146 0.131 0.270 0.239

2025 45,398                         1,119 51 156 0.139 0.288 0.255

2030 45,398                         1,185 54 165 0.147 0.305 0.270

2035 45,398                         1,252 57 174 0.156 0.322 0.285

2040 45,398                         1,322 60 184 0.164 0.340 0.301

2045 45,398                         1,390 63 194 0.173 0.358 0.316

2050 45,398                         1,466 67 204 0.182 0.378 0.334

2055 45,398                         1,544 70 215 0.192 0.398 0.351

2060 45,398                         1,658 75 231 0.206 0.427 0.377

2010 45,398                         928 42 129 0.115 0.239 0.211

2015 45,398                         970 44 135 0.121 0.250 0.221

2020 45,398                         1,004 46 140 0.125 0.258 0.228

2025 45,398                         1,034 47 144 0.129 0.266 0.235

2030 45,398                         1,062 48 148 0.132 0.273 0.242

2035 45,398                         1,088 49 152 0.135 0.280 0.248

2040 45,398                         1,110 50 155 0.138 0.286 0.253

2045 45,398                         1,119 51 156 0.139 0.288 0.255

2050 45,398                         1,123 51 157 0.140 0.289 0.256

2055 45,398                         1,120 51 156 0.139 0.288 0.255

2060 45,398                         1,135 52 158 0.141 0.292 0.258

Medium Growth

High Growth

Low Growth
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Table A2.2:  Colwich Water Demand 

 
  

Year

Per Capita Annual 

Demand (G) Population

Annual 

Demand (MG)

Annual 

Demand (Ac-Ft)

Average Day 

Demand (MGD)

High Peak 

Demand (MGD)

Medium Peak 

Demand (MGD)

2010 45,398                         1,327 60 185 0.165 0.342 0.302

2015 45,398                         1,386 63 193 0.172 0.357 0.315

2020 45,398                         1,446 66 201 0.180 0.372 0.329

2025 45,398                         1,505 68 210 0.187 0.387 0.342

2030 45,398                         1,571 71 219 0.195 0.404 0.357

2035 45,398                         1,626 74 227 0.202 0.419 0.370

2040 45,398                         1,678 76 234 0.209 0.432 0.382

2045 45,398                         1,724 78 240 0.214 0.444 0.392

2050 45,398                         1,765 80 246 0.219 0.454 0.402

2055 45,398                         1,813 82 253 0.226 0.467 0.413

2060 45,398                         1,853 84 258 0.230 0.477 0.422

2010 45,398                         1,327 60 185 0.165 0.342 0.302

2015 45,398                         1,399 64 195 0.174 0.360 0.318

2020 45,398                         1,479 67 206 0.184 0.381 0.337

2025 45,398                         1,564 71 218 0.195 0.403 0.356

2030 45,398                         1,658 75 231 0.206 0.427 0.377

2035 45,398                         1,742 79 243 0.217 0.449 0.397

2040 45,398                         1,828 83 255 0.227 0.471 0.416

2045 45,398                         1,918 87 267 0.239 0.494 0.437

2050 45,398                         2,012 91 280 0.250 0.518 0.458

2055 45,398                         2,125 96 296 0.264 0.547 0.484

2060 45,398                         2,233 101 311 0.278 0.575 0.508

2010 45,398                         1,327 60 185 0.165 0.342 0.302

2015 45,398                         1,373 62 191 0.171 0.354 0.313

2020 45,398                         1,412 64 197 0.176 0.364 0.321

2025 45,398                         1,445 66 201 0.180 0.372 0.329

2030 45,398                         1,483 67 207 0.184 0.382 0.338

2035 45,398                         1,510 69 210 0.188 0.389 0.344

2040 45,398                         1,529 69 213 0.190 0.394 0.348

2045 45,398                         1,537 70 214 0.191 0.396 0.350

2050 45,398                         1,532 70 213 0.191 0.395 0.349

2055 45,398                         1,529 69 213 0.190 0.394 0.348

2060 45,398                         1,515 69 211 0.188 0.390 0.345

Low Growth

High Growth

Medium Growth
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Table A2.3:  Goddard Water Demand 

 
  

Year

Per Capita Annual 

Demand (G) Population

Annual 

Demand (MG)

Annual 

Demand (Ac-Ft)

Average Day 

Demand (MGD)

High Peak 

Demand (MGD)

Medium Peak 

Demand (MGD)

2010 45,398                         4,344 197 605 0.540 1.118 0.989

2015 45,398                         4,618 210 643 0.574 1.189 1.051

2020 45,398                         4,909 223 684 0.611 1.264 1.117

2025 45,398                         5,172 235 720 0.643 1.331 1.177

2030 45,398                         5,458 248 760 0.679 1.405 1.242

2035 45,398                         5,695 259 793 0.708 1.466 1.296

2040 45,398                         5,912 268 824 0.735 1.522 1.346

2045 45,398                         6,094 277 849 0.758 1.569 1.387

2050 45,398                         6,252 284 871 0.778 1.610 1.423

2055 45,398                         6,422 292 895 0.799 1.653 1.462

2060 45,398                         6,661 302 928 0.828 1.715 1.516

2010 45,398                         4,344 197 605 0.540 1.118 0.989

2015 45,398                         4,660 212 649 0.580 1.200 1.061

2020 45,398                         5,021 228 700 0.624 1.293 1.143

2025 45,398                         5,373 244 749 0.668 1.383 1.223

2030 45,398                         5,756 261 802 0.716 1.482 1.310

2035 45,398                         6,094 277 849 0.758 1.569 1.387

2040 45,398                         6,431 292 896 0.800 1.656 1.464

2045 45,398                         6,766 307 943 0.841 1.742 1.540

2050 45,398                         7,113 323 991 0.885 1.831 1.619

2055 45,398                         7,507 341 1,046 0.934 1.933 1.709

2060 45,398                         8,008 364 1,116 0.996 2.062 1.823

2010 45,398                         4,344 197 605 0.540 1.118 0.989

2015 45,398                         4,575 208 637 0.569 1.178 1.041

2020 45,398                         4,796 218 668 0.596 1.235 1.092

2025 45,398                         4,968 226 692 0.618 1.279 1.131

2030 45,398                         5,158 234 719 0.642 1.328 1.174

2035 45,398                         5,295 240 738 0.659 1.363 1.205

2040 45,398                         5,397 245 752 0.671 1.390 1.228

2045 45,398                         5,444 247 759 0.677 1.402 1.239

2050 45,398                         5,443 247 758 0.677 1.401 1.239

2055 45,398                         5,433 247 757 0.676 1.399 1.237

2060 45,398                         5,462 248 761 0.679 1.406 1.243

Low Growth

High Growth

Medium Growth
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Table A2.4:  Haysville Water Demand 

 
  

Year

Per Capita Annual 

Demand (G) Population

Annual 

Demand (MG)

Annual 

Demand (Ac-Ft)

Average Day 

Demand (MGD)

High Peak 

Demand (MGD)

Medium Peak 

Demand (MGD)

2010 45,398                         10,718 487 1,493 1.333 2.759 2.440

2015 45,398                         11,401 518 1,588 1.418 2.935 2.595

2020 45,398                         12,302 558 1,714 1.530 3.167 2.800

2025 45,398                         13,360 607 1,861 1.662 3.440 3.041

2030 45,398                         14,515 659 2,022 1.805 3.737 3.304

2035 45,398                         15,854 720 2,209 1.972 4.082 3.609

2040 45,398                         16,333 741 2,276 2.031 4.205 3.718

2045 45,398                         16,805 763 2,341 2.090 4.327 3.825

2050 45,398                         17,408 790 2,425 2.165 4.482 3.962

2055 45,398                         17,937 814 2,499 2.231 4.618 4.083

2060 45,398                         18,343 833 2,556 2.281 4.723 4.175

2010 45,398                         10,718 487 1,493 1.333 2.759 2.440

2015 45,398                         11,507 522 1,603 1.431 2.963 2.619

2020 45,398                         12,593 572 1,754 1.566 3.242 2.866

2025 45,398                         13,908 631 1,938 1.730 3.581 3.166

2030 45,398                         15,356 697 2,139 1.910 3.954 3.495

2035 45,398                         17,048 774 2,375 2.120 4.389 3.880

2040 45,398                         17,881 812 2,491 2.224 4.604 4.070

2045 45,398                         18,801 854 2,619 2.338 4.841 4.279

2050 45,398                         19,984 907 2,784 2.486 5.145 4.549

2055 45,398                         21,169 961 2,949 2.633 5.450 4.818

2060 45,398                         22,259 1,011 3,101 2.769 5.731 5.066

2010 45,398                         10,718 487 1,493 1.333 2.759 2.440

2015 45,398                         11,294 513 1,573 1.405 2.908 2.571

2020 45,398                         12,008 545 1,673 1.494 3.092 2.733

2025 45,398                         12,807 581 1,784 1.593 3.297 2.915

2030 45,398                         13,669 621 1,904 1.700 3.519 3.111

2035 45,398                         14,657 665 2,042 1.823 3.774 3.336

2040 45,398                         14,804 672 2,062 1.841 3.811 3.369

2045 45,398                         14,881 676 2,073 1.851 3.831 3.387

2050 45,398                         14,999 681 2,090 1.866 3.862 3.414

2055 45,398                         15,001 681 2,090 1.866 3.862 3.414

2060 45,398                         14,872 675 2,072 1.850 3.829 3.385

Medium Growth

High Growth

Low Growth
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Table A2.5:  Maize Water Demand 

 
  

Year

Per Capita Annual 

Demand (G) Population

Annual 

Demand (MG)

Annual 

Demand (Ac-Ft)

Average Day 

Demand (MGD)

High Peak 

Demand (MGD)

Medium Peak 

Demand (MGD)

2010 45,398                         3,425 155 477 0.426 0.882 0.780

2015 45,398                         3,629 165 506 0.451 0.934 0.826

2020 45,398                         3,835 174 534 0.477 0.987 0.873

2025 45,398                         4,052 184 565 0.504 1.043 0.922

2030 45,398                         4,206 191 586 0.523 1.083 0.957

2035 45,398                         4,353 198 606 0.541 1.121 0.991

2040 45,398                         4,485 204 625 0.558 1.155 1.021

2045 45,398                         4,608 209 642 0.573 1.186 1.049

2050 45,398                         4,744 215 661 0.590 1.221 1.080

2055 45,398                         4,849 220 676 0.603 1.249 1.104

2060 45,398                         4,964 225 692 0.617 1.278 1.130

2010 45,398                         3,425 155 477 0.426 0.882 0.780

2015 45,398                         3,662 166 510 0.455 0.943 0.834

2020 45,398                         3,923 178 547 0.488 1.010 0.893

2025 45,398                         4,212 191 587 0.524 1.085 0.959

2030 45,398                         4,439 202 618 0.552 1.143 1.010

2035 45,398                         4,663 212 650 0.580 1.201 1.061

2040 45,398                         4,887 222 681 0.608 1.258 1.112

2045 45,398                         5,126 233 714 0.638 1.320 1.167

2050 45,398                         5,411 246 754 0.673 1.393 1.232

2055 45,398                         5,684 258 792 0.707 1.463 1.294

2060 45,398                         5,981 272 833 0.744 1.540 1.361

2010 45,398                         3,425 155 477 0.426 0.882 0.780

2015 45,398                         3,596 163 501 0.447 0.926 0.818

2020 45,398                         3,746 170 522 0.466 0.964 0.853

2025 45,398                         3,890 177 542 0.484 1.002 0.885

2030 45,398                         3,971 180 553 0.494 1.022 0.904

2035 45,398                         4,041 183 563 0.503 1.040 0.920

2040 45,398                         4,086 185 569 0.508 1.052 0.930

2045 45,398                         4,106 186 572 0.511 1.057 0.935

2050 45,398                         4,118 187 574 0.512 1.060 0.937

2055 45,398                         4,089 186 570 0.509 1.053 0.931

2060 45,398                         4,060 184 566 0.505 1.045 0.924

Medium Growth

High Growth

Low Growth
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Table A2.6:  Mulvane Water Demand 

 

Non-Potable Wholesale Water Service Area 
The non-potable wholesale service area is the area to which Wichita provides 

untreated (raw) water through wholesale contracts and includes the City of Bentley. 

The raw water is sold and metered similar to other wholesale contracts.   

The non-potable area covers just over ¼ square mile in Bentley and includes a 

population of 481. The area is projected to expand approximately 0.016 square miles 

per year from 0.26 square miles in 2010 to 1.05 square miles in 2060. The expansion 

of this area quadruples the size of current area. The reason for such an expansion is 

that the US Census Blocks surrounding Bentley are mostly large. When including 

extra Census Blocks in this area, the area quickly increases in size.   

Year

Per Capita Annual 

Demand (G) Population

Annual 

Demand (MG)

Annual 

Demand (Ac-Ft)

Average Day 

Demand (MGD)

High Peak 

Demand (MGD)

Medium Peak 

Demand (MGD)

2010 45,398                         5,920 269 825 0.736 1.524 1.347

2015 45,398                         6,225 283 867 0.774 1.603 1.417

2020 45,398                         6,631 301 924 0.825 1.707 1.509

2025 45,398                         6,980 317 972 0.868 1.797 1.589

2030 45,398                         7,244 329 1,009 0.901 1.865 1.649

2035 45,398                         7,498 340 1,045 0.933 1.931 1.707

2040 45,398                         7,694 349 1,072 0.957 1.981 1.751

2045 45,398                         7,924 360 1,104 0.986 2.040 1.804

2050 45,398                         8,090 367 1,127 1.006 2.083 1.841

2055 45,398                         8,232 374 1,147 1.024 2.119 1.874

2060 45,398                         8,408 382 1,171 1.046 2.165 1.914

2010 45,398                         5,920 269 825 0.736 1.524 1.347

2015 45,398                         6,283 285 875 0.781 1.618 1.430

2020 45,398                         6,788 308 946 0.844 1.748 1.545

2025 45,398                         7,263 330 1,012 0.903 1.870 1.653

2030 45,398                         7,657 348 1,067 0.952 1.971 1.743

2035 45,398                         8,052 366 1,122 1.001 2.073 1.833

2040 45,398                         8,409 382 1,172 1.046 2.165 1.914

2045 45,398                         8,852 402 1,233 1.101 2.279 2.015

2050 45,398                         9,272 421 1,292 1.153 2.387 2.110

2055 45,398                         9,703 440 1,352 1.207 2.498 2.208

2060 45,398                         10,191 463 1,420 1.268 2.624 2.320

2010 45,398                         5,920 269 825 0.736 1.524 1.347

2015 45,398                         6,167 280 859 0.767 1.588 1.404

2020 45,398                         6,473 294 902 0.805 1.667 1.473

2025 45,398                         6,693 304 933 0.832 1.723 1.523

2030 45,398                         6,828 310 951 0.849 1.758 1.554

2035 45,398                         6,943 315 967 0.864 1.788 1.580

2040 45,398                         6,986 317 973 0.869 1.799 1.590

2045 45,398                         7,030 319 979 0.874 1.810 1.600

2050 45,398                         6,984 317 973 0.869 1.798 1.590

2055 45,398                         6,894 313 960 0.857 1.775 1.569

2060 45,398                         6,826 310 951 0.849 1.757 1.554

High Growth

Medium Growth

Low Growth
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The non-potable service area per capita consumption of raw water from Wichita was 

22,518 gallons in 2010 based on the population of Bentley and the amount of water 

raw water sold to Bentley. This rate was projected to continue through 2060. Table 

A2.7 shows the projected population growth, per capita annual demand, annual 

demand, annual average day demand, and peak day demand for the non-potable water 

service area.  

Table A2.7:  Non-Potable Water Service Area Water Demand 

 

 

Year

Per Capita Annual 

Demand (G) Population

Annual 

Demand (MG)

Annual 

Demand (Ac-Ft)

Average Day 

Demand (MGD)

High Peak 

Demand (MGD)

Medium Peak 

Demand (MGD)

2010 22,519                         481 11 33 0.030 0.061 0.054

2015 22,519                         508 11 35 0.031 0.065 0.057

2020 22,519                         565 13 39 0.035 0.072 0.064

2025 22,519                         588 13 41 0.036 0.075 0.066

2030 22,519                         614 14 42 0.038 0.078 0.069

2035 22,519                         629 14 43 0.039 0.080 0.071

2040 22,519                         657 15 45 0.041 0.084 0.074

2045 22,519                         668 15 46 0.041 0.085 0.075

2050 22,519                         681 15 47 0.042 0.087 0.077

2055 22,519                         693 16 48 0.043 0.088 0.078

2060 22,519                         748 17 52 0.046 0.096 0.084

2010 22,519                         481 11 33 0.030 0.061 0.054

2015 22,519                         513 12 35 0.032 0.066 0.058

2020 22,519                         579 13 40 0.036 0.074 0.065

2025 22,519                         612 14 42 0.038 0.078 0.069

2030 22,519                         649 15 45 0.040 0.083 0.073

2035 22,519                         675 15 47 0.042 0.086 0.076

2040 22,519                         718 16 50 0.044 0.092 0.081

2045 22,519                         746 17 52 0.046 0.095 0.084

2050 22,519                         780 18 54 0.048 0.100 0.088

2055 22,519                         817 18 56 0.050 0.104 0.092

2060 22,519                         909 20 63 0.056 0.116 0.103

2010 22,519                         481 11 33 0.030 0.061 0.054

2015 22,519                         504 11 35 0.031 0.064 0.057

2020 22,519                         552 12 38 0.034 0.071 0.062

2025 22,519                         565 13 39 0.035 0.072 0.064

2030 22,519                         579 13 40 0.036 0.074 0.065

2035 22,519                         583 13 40 0.036 0.074 0.066

2040 22,519                         596 13 41 0.037 0.076 0.067

2045 22,519                         592 13 41 0.037 0.076 0.067

2050 22,519                         587 13 41 0.036 0.075 0.066

2055 22,519                         580 13 40 0.036 0.074 0.065

2060 22,519                         605 14 42 0.037 0.077 0.068

Medium Growth

High Growth

Low Growth



 

  

Appendix C 
DOMESTIC LAWN AND GARDEN WELLS 

Appendix C is a very general assessment of the potential impact of changes in private 

well drilling patterns on the future water demand for the WWSA. During the Water 

Demand Assessment, it was found that per capita water demand has been decreasing 

since at least 1990. A significant portion of this decrease may be the result of 

increased drilling of private irrigation (domestic lawn and garden) wells and various 

conservation measures. The focus of this assessment is to identify the impact of 

domestic lawn and garden well use on future demand. 

Data from permits on domestic lawn and garden wells was available from the Kansas 

Geological Survey from 1975 through 201218. The data for the WWSA, non-potable 

water service area, potential water service areas, and all expansion areas was pulled 

and used for this assessment. The number of wells drilled for domestic lawn and 

garden use has increased since 1975.  The depth of wells and the static water depth 

below ground level have also increased during that time. The impacts of more wells, 

deeper wells, and deeper water have potential impacts on future water demand in the 

WWSA. 

This assessment is separate from the main water demand assessment because it is not 

assumed that there will be changes in private well drilling patterns. However, since 

wells are increasing in number, getting deeper, and the water level appears to be 

dropping, it was deemed appropriate to assess potential impacts of changes in the 

private well drilling pattern. 

Domestic lawn and garden wells are the focus of this assessment. The reason is that 

the owners and operators of these wells likely use water from Wichita Water Utilities 

for domestic use except for irrigation. If wells are unusable due to poor water quality 

or water becomes too deep to reasonably access, these users will likely use Wichita 

water to irrigate. The increased use of Wichita water for irrigation will increase the 

future water demand. 

Residential Lawn Use 
Data on water usage for residential lawn meters15 as well as the number of residential 

lawn meters19 was collected for 2012 since previous year data was not available on the 

number of residential lawn meters. In 2012, there were 6,452,000 gallons sold via 

residential lawn meters and there were 1,486 active residential lawn meters. This 

shows water usage per residential lawn meter was 4,342 gallons per year. This may be 

applied as the rate of increased water usage if customers with lawn and garden wells 

would switch to irrigating with Wichita water.  It is noted that 4,342 gallons per year 

is likely much lower than actual annual usage rate for many residential irrigation 

users.  This number should not be used to determine the amount of water needed to 

irrigate residential lawns.  Since it is a quantity of record, it is used in this assessment 

to measure potential impacts on demand. 
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Number of Wells, Well Depth, and Static Water Depth  
The number of new domestic lawn and garden wells has increased at an average 

annual rate of 32.74 wells per year since 1975. The drilling depth of new or 

reconstructed wells has increased since 1975 at a rate of 0.7 feet per year. Not only has 

the depth of wells increased, the static water depth has also increased since 1975 at a 

rate of 0.23 feet per year. The rates were used to develop a linear forecast for number 

of new wells, depth of wells, and static water depth. The historic data on the number 

of new wells, new and reconstructed average well depth, and new and reconstructed 

average static depth is shown in Table A3.1. The historic and projected number of new 

wells, average depth of new and reconstructed wells, and average static water depth of 

new or reconstructed wells are shown in Chart A3.1.  The historic and projected 

number of total wells, the average depth of new and reconstructed wells, and average 

static water depth of new or reconstructed wells are shown in Table A3.2. The 

projections assume no change in drilling patterns. It is also important to note that data 

was available on plugged wells. However, the number of reported plugged wells has 

very little bearing on the overall number due to the low number reported. This either 

points to an incomplete data set or the number of plugged wells is so low that it has 

very little impact on overall domestic lawn and garden well drilling. 
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Table A3.1: Historic Number of New Wells, Average Well Depth, and Average Static 
Depth 

 
  

YEAR

New 

Wells

(#)

AVG WELL 

DEPTH (ft.)

AVG STATIC 

DEPTH (ft.)

1975 22             49.14 17.95

1976 111           51.72 19.10

1977 125           61.34 21.25

1978 106           55.81 20.41

1979 104           55.46 19.31

1980 180           62.20 24.00

1981 157           53.47 21.97

1982 98             58.45 20.62

1983 116           52.68 19.84

1984 190           57.14 21.79

1985 185           54.94 21.00

1986 116           54.54 20.12

1987 72             55.33 20.77

1988 120           52.71 20.29

1989 210           55.00 22.29

1990 162           59.58 23.79

1991 325           57.13 24.67

1992 370           59.52 24.35

1993 255           59.33 20.75

1994 647           62.68 22.12

1995 397           66.22 23.35

1996 510           68.33 24.45

1997 412           72.54 25.13

1998 169           73.48 23.11

1999 509           71.94 22.40

2000 502           70.07 23.04

2001 720           70.21 24.08

2002 828           70.54 26.56

2003 1,220       73.35 25.11

2004 1,283       74.54 25.10

2005 1,272       74.99 24.58

2006 1,316       73.43 25.73

2007 1,269       74.87 25.66

2008 913           75.77 26.05

2009 787           73.59 24.87

2010 796           71.45 25.40

2011 1,019       72.15 25.62

2012 987           71.39 25.63
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Exhibit A3.1: Domestic Lawn and Garden Wells – Year Completed 
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Exhibit A3.2:  Domestic Lawn and Garden Wells – Static Depth 
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Chart  A3.1: Historic and Projected Number of New Wells, Average Well Depth, and Static 
Depth 

 

 

Table A3.2: Historic and Projected Number of Wells, Average Well Depth, and Average 
Static Depth 

 

Impacts on Future Annual Water Demand 
Domestic lawn and garden well users could potentially use Wichita water for 

irrigation in the future. This could be caused by declining quality of well water, 

increasing depth to water, or other circumstances where it would not be feasible, 

financially or otherwise, to drill and operate private wells. This would impact future 

By end 

of year Total Wells

Avg Well 

Depth

Avg Static 

Depth

1975 22                       49.14              17.95              

1980 648                    62.20              24.00              

1985 1,394               54.94              21.00              

1990 2,074               59.58              23.79              

1995 4,068               66.22              23.35              

2000 6,170               70.07              23.04              

2005 11,493            74.99              24.58              

2010 16,574            71.45              25.40              

2015 22,041            78.55              26.73              

2020 28,457            81.97              27.61              

2025 35,684            85.38              28.49              

2030 43,721            88.80              29.37              

2035 52,569            92.21              30.25              

2040 62,228            95.62              31.13              

2045 72,697            99.04              32.01              

2050 83,976            102.45           32.89              

2055 96,066            105.87           33.77              

2060 108,967         109.28           34.65              
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water demand for Wichita Water Utilities. The time at which this change would occur 

has implications on when that demand would happen. 

As shown in Chart A3.1, the number of wells is expected to increase along with the 

depth to static water.  The linear projection shows a static water depth of 34.65 feet by 

2060.  It is assumed, based on local knowledge, that the water will be available at this 

depth.  However, water quality could decline making it unusable without treatment.  

This could push more well users to Wichita water. At this time, it is uncertain if and 

when private wells will fail in this way.  The typical pattern is for a well performance 

to decline to the extent that the well owner will drill a new well nearby. 

Based on the permit data, there are 18,580 documented domestic lawn and garden 

wells. If all of these well users stopped using wells for irrigation and used Wichita 

water instead, the immediate increase in water demand is estimated to be 80.67 million 

gallons per year (18,580 x 4,342). This assumes that well users will use water at the 

same rate as those that used residential lawn meters in 2012. Table A3.3 shows the 

impact of this increased demand. 

Table A3.3: Projected Additional Annual Demand from Well Users 

 

In many ways, the projected additional annual demand from well users is an unlikely 

scenario.  All well users will likely not switch to irrigating with Wichita water and the 

economics of irrigating at this rate will likely deter usage at this rate.  However, the 

data does provide a likely upper limit to additional demand from well users. 

As noted, the annual water usage for residential irrigation purposes is likely higher 

than that identified by historic data.  The water demand on Wichita Water Utilities 

from well users moving to Wichita water would likely be greater than that shown 

above. 

By end of 

year Total Wells

Annual 

Demand from 

Wells (MG)

Annual 

Demand From 

Wells (Ac-Ft/Yr)

1975 22                       0.10 0.29

1980 648                    2.81 8.63

1985 1,394               6.05 18.58

1990 2,074               9.01 27.64

1995 4,068               17.66 54.21

2000 6,170               26.79 82.22

2005 11,493            49.90 153.15

2010 16,574            71.96 220.85

2015 22,041            95.70 293.70

2020 28,457            123.56 379.19

2025 35,684            154.94 475.49

2030 43,721            189.84 582.59

2035 52,569            228.26 700.49

2040 62,228            270.19 829.19

2045 72,697            315.65 968.69

2050 83,976            364.62 1,118.99

2055 96,066            417.12 1,280.09

2060 108,967         473.13 1,451.99
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Impacts on Future Peak Day Water Demand 
The impact of domestic lawn and garden well drilling has a relatively small potential 

impact on the annual water demand. It has a much larger potential impact on peak day 

water demand, since the peak day typically occurs during the summer months when 

outdoor water use is high. Removing domestic lawn and garden wells would lead to 

higher peak day water demand. 

It is not possible to identify the direct impact of increased demand on the peak day 

because data on peak day demand caused by residential lawn meters was not available. 

However, water sales data was available by month. Data was collected20 on water sold 

to residential lawn meters per month from 2009 to 2011. The data showed that the 

highest month averaged 21.7% of the total annual distribution. The peak day is 

assumed to occur in the month of highest use. 21.7% of the total annual water demand 

was calculated to get the highest month annual demand. That number was then divided 

by 31 to get the daily demand, which was assumed to be the peak day demand. The 

peak day demand is likely to be higher, but it was not possible to identify the 

variability in peak day demand with only peak month usage available. Table A3.4 

shows the projected increase in peak day demand. 

Table A3.4: Projected Additional Peak Demand from Well Users 

 

It is important to note that well users are likely high water consumers, especially 

during the summer months. If these well users were to require water from Wichita 

Water Utilities, the annual demand and peak demand would likely be higher than 

those outlined in Appendix C. However, the degree of increased demand is not 

possible to quantify completely because the needed data is not available. 

Trend analyses of the indicated rate of increase in private wells and the rate of decline 

in the groundwater level indicate that in general the groundwater level will decline.  

By 2060, the depth from the ground surface to groundwater may increase to an 

average of 35 feet.  In some very local areas, this could cause wells to become useless.  

For the most part, the aquifer below the Wichita service area will remain useful. 

Some wells may fail due to mineralization or contamination.  Records are not 

available to indicate the local rate of failure.  Subsurface conditions and known large 

contamination zones could indicate that approximately 30% of wells may fail in east 

Wichita and north central Wichita by 2060. 

Year

Additional Peak 

Day Demand 

(MGD)

2015                             0.670 

2020                             0.865 

2025                             1.085 

2030                             1.329 

2035                             1.598 

2040                             1.891 

2045                             2.210 

2050                             2.552 

2055                             2.920 

2060                             3.312 



 

  

Appendix D 
CONSERVATION MEASURES 

Appendix D shows the potential impacts on water demands if a 2% conservation level 

is achieved. 

The conservation scenario is only applied to the WWSA-R. This was done because of 

the difficulty in developing and implementing conservation measures, especially when 

coordinating with other municipalities or water districts. It was assumed that 

conservation measures would only be developed and implemented in the WWSA-R, 

which only impacts the demand for this area. The water demand for the WWSA-W 

was then added to the WWSA-R to get the annual and peak day water demand for the 

WWSA. Table A4.1 shows the water demand for the conservation scenario, three 

growth scenarios, and two peak day scenarios. 

Conservation measures by definition will restrict the amount of water available for 

customers to use.  Some customers will seek to continue their customary water use by 

substituting groundwater from private wells for the water that they can no longer 

purchase or that they feel they cannot afford.   

Possible negative consequences from effective conservation measures are: 

 Groundwater will be depleted in local areas.  The effect of this will be generally 

greater in the area east of the Arkansas River.  Groundwater is more difficult to 

find and the subsurface formations hold and yield less water than those west of the 

river.  West of the river, groundwater in the sand formations there will deplete less 

noticeably and will continue to be available beyond 2060. 

 Groundwater quality may decline in certain areas as increased pumping influences 

the flow of contaminated water into areas that are not currently contaminated.  This 

can particularly be observed where water is now pumped from known 

contaminated zones such that pumping in nearby areas will create hydraulic 

gradients to mobilize the contaminated water. 

 Water theft will increase.  More customers will feel justified and motivated to find 

ways to use water without paying, either for supplemental purposes or for all uses. 

 Changes in landscaping, gardening, and other outdoor uses.  While these are 

intended consequences of conservation measures, market influences will emerge to 

favor and promote xeriscape landscaping and gardening. 

 Reduced utility revenue, unless the water rate structure adequately compensates for 

the reduced unit sales. 

 Reduced energy costs for treatment and pumping in proportion to the reduced use. 

 Increased risk of DBE formation in the distribution system due to water age. 
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Table A4.1: Conservation Measure Impacts on Annual and Peak Day Water Demand 

 

Chart A4.1 shows the annual average day water demand for the conservation scenario 

under the medium growth scenario, as well as the two peak day water demand 

scenarios for the medium growth scenario under the conservation scenario.  

  

Year

Avg Day 

(MGD)

High Peak 

(MGD)

Medium 

Peak 

(MGD)

Avg Day 

(MGD)

High Peak 

(MGD)

Medium 

Peak 

(MGD)

2010 57.30 118.43 104.90 56.30 116.36 103.07

2015 60.10 124.21 110.03 59.05 122.04 108.10

2020 62.82 129.84 115.02 61.72 127.58 113.01

2025 65.43 135.23 119.79 64.29 132.87 117.70

2030 67.77 140.08 124.09 66.59 137.63 121.92

2035 69.87 144.40 127.92 68.64 141.88 125.68

2040 71.73 148.26 131.33 70.48 145.67 129.04

2045 73.32 151.54 134.24 72.04 148.89 131.89

2050 74.87 154.74 137.07 73.56 152.03 134.67

2055 76.46 158.03 139.99 75.12 155.26 137.53

2060 78.20 161.63 143.18 76.83 158.80 140.67

2010 57.30 118.43 104.90 56.30 116.36 103.07

2015 60.65 125.35 111.04 59.59 123.16 109.10

2020 64.27 132.84 117.68 63.15 130.52 115.62

2025 68.03 140.61 124.56 66.84 138.16 122.38

2030 71.56 147.90 131.02 70.31 145.32 128.73

2035 74.92 154.84 137.16 73.61 152.13 134.76

2040 78.27 161.78 143.31 76.90 158.95 140.80

2045 81.74 168.94 149.65 80.31 165.98 147.03

2050 85.61 176.95 156.75 84.11 173.85 154.00

2055 89.87 185.75 164.54 88.30 182.49 161.66

2060 94.50 195.33 173.03 92.85 191.91 170.00

2010 57.30 118.43 104.90 56.30 116.36 103.07

2015 59.54 123.06 109.01 58.50 120.91 107.10

2020 61.36 126.82 112.34 60.28 124.60 110.37

2025 62.80 129.80 114.98 61.70 127.53 112.97

2030 63.96 132.20 117.10 62.84 129.89 115.06

2035 64.80 133.93 118.64 63.67 131.59 116.57

2040 65.26 134.88 119.48 64.11 132.52 117.39

2045 65.19 134.74 119.35 64.05 132.38 117.27

2050 64.80 133.93 118.64 63.66 131.58 116.56

2055 64.25 132.79 117.63 63.12 130.46 115.57

2060 63.72 131.69 116.66 62.60 129.38 114.61

No Conservation Low Conservation (-2%)

Medium Growth

High Growth

Low Growth
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Chart A4.1: Conservation Measure Impacts on Annual Demand (Medium Growth 
Scenario) 

 

 

 





 

  

Appendix E 
POTENTIAL WATER DEMANDS 

Appendix E shows the potential water demands if various assumptions change from 

the projected water demand as outlined in Appendix B and Appendix C.  Appendix B 

identifies potential additional wholesale water service areas and Appendix C identifies 

additional demand if patterns change in domestic lawn and garden wall drilling. 

Changing the assumption of who will be served would impact overall water demand. 

Also, if patterns in well drilling change, demand will also likely change. Appendix E 

combines all of the potential demands to provide demands based on different 

assumptions. 

In the original water demand projections on p. 10-19, it was assumed Andale, 

Colwich, Goddard, Haysville, Maize, and Mulvane would not be served by Wichita 

Water Utilities. The projected water demands for each of these municipalities under 

each growth scenario are provided in Appendix B. The original projections also 

assume domestic lawn and garden well drilling and use will continue on the historic 

trend. The following figures show the demand based potential changes in WWSA 

coverage and the well use outlined in Appendix B and Appendix C. The figures also 

include the three population growth scenarios and two peak day scenarios. 

Chart A5.1 and Table A5.1 show the annual water demand for the existing and 

expanded retail service area; existing and expanded wholesale service area; and 

potential additional wholesale service areas and their expansion areas. It includes the 

annual demand for all three growth scenarios. This basically adds the annual demand 

for all six cities to the annual demand projections for the WWSA. It does not include 

the annual demand for the non-potable wholesale service area. 

Chart A5.1: Annual Demand for All Area 
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Table A5.1: Annual Demand for All Areas 

 

Chart A5.2 and Table A5.2 show the peak day water demand for existing and 

expanded retail service area; existing and expanded wholesale service area; and 

potential additional wholesale service areas and their expansion areas. It includes the 

peak day demand for all three growth scenarios and two peak day scenarios. This adds 

the peak day demand for all six cities to the peak day demand projections for the 

WWSA. It does not include the peak day demand for the non-potable wholesale 

service area. 

Chart A5.2: Peak Demand for Existing Retail, Existing Wholesale, Potential Additional 
Wholesale Service Areas, and all Expansion Areas 

 

Year

Medium 

Growth Annual 

Demand (MG)

Medium 

Growth Annual 

Demand (Ac-Ft)

High Growth 

Annual Demand 

(MG)

High Growth 

Annual Demand 

(Ac-Ft)

Low Growth 

Annual Demand 

(MG)

Low Growth 

Annual Demand 

(Ac-Ft)

2015 23,217 71,249 23,430 71,903 23,002 70,590

2020 24,299 74,570 24,860 76,293 23,732 72,830

2025 25,341 77,768 26,350 80,865 24,322 74,642

2030 26,287 80,671 27,756 85,179 24,806 76,127

2035 27,145 83,304 29,108 89,329 25,175 77,258

2040 27,877 85,550 30,420 93,356 25,358 77,822

2045 28,506 87,480 31,780 97,529 25,343 77,775

2050 29,122 89,372 33,303 102,203 25,204 77,348

2055 29,749 91,297 34,969 107,317 24,996 76,711

2060 30,433 93,395 36,779 112,870 24,794 76,089
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Table A5.2: Peak Demand for Existing Retail, Existing Wholesale, Potential Additional 
Wholesale Service Areas, and all Expansion Areas 

 

Table A5.3 shows the annual water demand for the existing and expanded retail 

service area; existing and expanded wholesale service area; and potential additional 

wholesale service areas and their expansion areas under the assumption that domestic 

lawn and garden wells will no longer be used. It includes the annual demand for all 

three growth scenarios, along with the annual demand for all six cities and the well 

users. It does not include the annual demand for the non-potable wholesale service 

area. 

Table A5.3: Annual Demand with No Lawn and Garden Well Use 

 

Table A5.4 shows the peak day water demand for existing and expanded retail service 

area; existing and expanded wholesale service area; and potential additional wholesale 

service areas and their expansion areas under the assumption that domestic lawn and 

garden wells will no longer be used. It includes the peak day demand for all three 

growth scenarios and two peak day scenarios. This essentially adds the peak day 

demand for all six cities and the well users to the peak day demand projections for the 

WWSA.  It does not include the peak day demand for the non-potable wholesale 

service area. 

Year

Med Growth 

Med Peak 

(MGD)

Med Growth 

High Peak 

(MGD)

High Growth 

Med Peak 

(MGD)

High Growth 

High Peak 

(MGD)

Low Growth 

Med Peak 

(MGD)

Low Growth 

High Peak 

(MGD)

2015 116.46 131.47 117.53 132.67 115.38 130.25

2020 121.89 137.59 124.70 140.77 119.04 134.38

2025 127.11 143.50 132.18 149.21 122.00 137.73

2030 131.86 148.85 139.23 157.17 124.43 140.47

2035 136.16 153.71 146.01 164.83 126.28 142.55

2040 139.83 157.85 152.59 172.26 127.20 143.59

2045 142.99 161.42 159.41 179.96 127.12 143.51

2050 146.08 164.91 167.05 188.58 126.43 142.72

2055 149.23 168.46 175.41 198.02 125.38 141.54

2060 152.65 172.33 184.49 208.26 124.37 140.40

Year

Med Growth 

Annual Demand 

(MG)

Medium 

Growth Annual 

Demand (Ac-Ft)

High Growth 

Annual Demand 

(MG)

High Growth 

Annual Demand 

(Ac-Ft)

Low Growth 

Annual Demand 

(MG)

Low Growth 

Annual Demand 

(Ac-Ft)

2015 23,312                      71,543                  23,525                   72,197                   23,097                      70,883                        

2020 24,422                      74,949                  24,984                   76,673                   23,855                      73,209                        

2025 25,496                      78,244                  26,505                   81,341                   24,477                      75,118                        

2030 26,477                      81,254                  27,946                   85,762                   24,996                      76,709                        

2035 27,373                      84,004                  29,336                   90,030                   25,403                      77,959                        

2040 28,147                      86,379                  30,690                   94,185                   25,628                      78,651                        

2045 28,821                      88,449                  32,096                   98,498                   25,659                      78,744                        

2050 29,487                      90,491                  33,668                   103,322                25,569                      78,467                        

2055 30,166                      92,577                  35,387                   108,597                25,413                      77,991                        

2060 30,906                      94,847                  37,252                   114,322                25,267                      77,541                        
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Table A5.4: Peak Day Demand with No Lawn and Garden Well Use 

 

 

 

Year

Med Growth 

Med Peak 

(MGD)

Med Growth 

High Peak 

(MGD)

High Growth 

Med Peak 

(MGD)

High Growth 

High Peak 

(MGD)

Low Growth 

Med Peak 

(MGD)

Low Growth 

High Peak 

(MGD)

2015 117.13               132.14                 118.20               133.34               116.05               130.92               

2020 122.75               138.46                 125.57               141.64               119.91               135.25               

2025 128.20               144.58                 133.26               150.30               123.09               138.81               

2030 133.19               150.18                 140.56               158.50               125.76               141.80               

2035 137.76               155.31                 147.61               166.43               127.88               144.15               

2040 141.72               159.75                 154.48               174.15               129.09               145.49               

2045 145.20               163.63                 161.62               182.17               129.33               145.72               

2050 148.63               167.46                 169.60               191.14               128.98               145.27               

2055 152.15               171.38                 178.33               200.94               128.30               144.46               

2060 155.97               175.64                 187.80               211.58               127.68               143.71               
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